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i No. 2 in a series of original paintings specially commissioned 
i from Robert Johnston, R.I.,S.M.A., to illustrate the productive 
capacity of Davy-United for metal works plant. This painting 
shows a section of the Fabricating Department at Darnall 
. Works, in which weldments up to 50 tons in weight are produced 
and flamecutting and welding of steel up to 12” thick are 
daily requirements. ROLLING MILLS 
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Machinery Division of 

Davy and United 

Engineering Company Limited 295/0UC 
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CHEMICO VENTURI SCRUBS 
LIME KILN GASES WITH 
SLURRY CONTAINING 
45°lo SOLIDS! 


99% Scrubbing efficiency! Maintenance-free operation! 


A recent installation of the new type S.F. CHEMICO Venturi 
Scrubber is handling 40,000 cfm of hot gases from a 10’ x 250’ 
rotary Kiln and achieving over 99°94 removal of Lime dust from 
the kiln exhaust. No maintenance difficulties have been experienced 
and the unit is virtually foolproof, despite the use of a recycled 
slurry containing over 45% solids and many large lumps. 
The CHEMICO type S.F. Venturi Scrubbers are low cost, compact 
and readily installed in your plant. 

Your inguiry will receive prompt attention from Chemico’s 
Serubber Department. 


Actual photograph of throat action 


CGHEMICO 


CHEMICAL CONSTRUCTION (G.B) LTD. 9 HENRIETTA PLACE, LONDON, W.lI. 
A SUBSIDIARY OF CHEMICAL CONSTRUCTION CORPORATION, NEW YORK, N.Y. U.S.A. 


LANGHAM 657! 
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MACHINING 


DAVY-ASHMORE GROUP 
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Gas turbine casing part 


4 


Our BV Vacuum Steel is specially suited for 


highly stressed heavy machinery part 


For Combustion Engines and 
Motor Engineering 


we produce high quality steel castings and forgings also in large 
dimensions and complicated design, such as gas turbine rotors and 
casings, crankshafts as solid forgings, semibuilt or fully built-up, drop 
forgings, piston parts of large dimensions, piston and connecting rods. 


We also manufacture structural steels in the shape of rolled, 
drawn or forged bars. 


fir GuBstahifabrikation AG BOCHUM 


Die forged connecting rods 





Representatives 


Six-throw crankshaft 


: THE STAHLUNION COMPANY LIMITED, 6! Pali Mall, London, S.W.1. WhHitehall 5315 (7 lines) 
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Slow city traffic and high 
speeds on the motorways 
both increase the demand for 
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TENDERS 








N.W., WASHINGTON 8, D.C., 


by Hindustan Antibiotics Ltd., India. 


various ranges. 


AVENUE, N.W. WASHINGTON 8, D.C., 


STORE DEPARTMENT, GOVERNMENT 





THE OFFICE OF THE INDIA SUPPLY MISSION, 
UNITED STATES OF AMERICA, invites TENDERS 
for the supply of the equipment as listed below, 


Indent No. Tender Brief description of equipment Closing date. Price for 
Eng. No. required. Tender. 

PUR/ISM/ SE-249 Steam Control Valves to Con- November 8th, $0°50=—3s. 7d. 
STR/102 trol the temperature of water 1960. 

in recirculating system at 

105° F. by regulating the 

steamflow to heater. 
PUR/ISM/ SE-250 Master enclosed flow Rotor November 8th, $0-50=3s. 7d. 
STR/101 Meters—0-25 Ltr./Min. and 1960. 

0-50 Ltr./Min. 
PUR/ISM/ SE-251 Pressure Indicators with Che- November 8th, $0-50=3s. 7d. 
STR/100 mical type diaphragm gauges 1960, 


Specifications, etc., relative to the above specifications can be obtained from the 
Co-ordination Branch, India Store Department, Bromyard Avenue, Acton, London, W.3. 
The cost of tender sets are as indicated above and are not refundable. 

Tenders are to be returned direct to INDIA SUPPLY MISSION, 2536, MASSACHUSETS 
UNITED STATES OF AMERICA, and not to 
this office, and are to reach them on the dates specified above against each enquiry number. 

Specimen copies of the above enquiries can be seen at ENGINEERING BRANCH, INDIA 


ACTON, LONDON, W.3, under the above tender reference numbers. 


2536, MASSACHUSETS AVENUE, 


required for the manufacture of Streptomycin 


BROMYARD AVENUE, 
D 140 


BUILDINGS, 








GOVERNMENT OF EAST PAKISTAN 
EAST PAKISTAN WATER AND POWER 
DEVELOPMENT AUTHORITY 
TEESTA PROJECT 
CONTRACT M-I MAIN BARRAGE 


The above Authority anticipates inviting TENDERS 
for the above Contract M-1 n the near future. | 
The complete TEESTA PROJECT includes the 
construction of . Barrage on the River Teesta, 
East Pakistan, ee rw with Irrigation Canals 
covering an area of 1,500,000 acres approximately 
and hydro-electric power installations at an esti- 
mated total value of £30 millions approximately. 
The present Contract M.1 Main Barrage has a value 
of £53 millions approximately. 

Applications are invited from Contractors who wish 
their names to be included on a list from which a 
selection will be made by the Authority of a limited 
number of firms who will be invited to tender for 
the work. 

Applications stating details of similar work 
recently completed should be sent to the Consulting 
Engineers to the Authority, MESSRS. HAIGH, 
ZINN AND ASSOCIATES, COLLINGHAM 
HOUSE, EAGLE STREET, SOUTHAMPTON 
ROW, LONDON, W.C.1, not later than first post on 
MONDAY, 17th OCTOBER, 1960. D re 


TENDERS invited for the purchase and removal ot 
THREE T.2 TYPE HANGARS, APPROX. 239 ft. 
by 113 ft.; A Bl TYPE HANGAR, APPROX. 
227 ft. by i120 ft., and TWO 72,000 GALL. BULK 
PETROL oe re = situated 
Yorkshire. Lotted ee Apply to AIR 
MINISTRY, C194, TUR NSTILE HO JSE, HIGH 
HOLBORN, LONDON, W.C.1, for tender forms. . 
D 13 


EDUCATIONAL 





LANCHESTER COLLEGE OF 
TECHNOLOGY, COVENTRY 
DEPARTMENT OF APPLIED PHYSICS 
Course on 
“RECENT ADVANCES IN SOLID STATE | 
PHyYsics” 


A Short Course for Physicists and Engineers on 
Recent Advances in Solid State Physics will be held 





on Thursday and Friday, October 27th and 28th, 
1960. 


Fee: £1 2s, Od. 
Full particulars and forms of apeteniin from the | 
Head of the Department of Applied Physics. D 39 | 


For ‘Engineering’ Appointments Section, turn to the centre of editorial section. 


exploitation by Licence or 


CONSULTANTS & 
EXPERIMENTAL 
WORK 





PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBURY, N.1. 


Telegrams : 














PATENTS 
THE PROPRIETORS OF PATENT NO. 
732327, for“ IMPROVEMENTS IN OR RELAT- 


ING TO VALVE OPERATING MECHANISM,” 
desire to secure commercial exploitation by cence 
or otherwise in the sage om. —. lies to 

Haseltine Lake & Co., SOUTHAMPTON 
— “CHANCERY *LANE, mes ys 


THE PROPRIETOR OF PATENT NO. 783587, 
for “DISPENSER METER,” desires to secure 
commercial ere od licence or otherwise 
in the United Ki to E. N. LEWIS & 
TAYLOR, BER REET meee | 
LEICESTER. D1 


IDOE 


THE PROPRIETORS OF PATENT NO. 
777799, for “ IMPROVEMENTS IN OR RELATING 
TO SINTER COOLER,” desire to secure commercial 
otherwise in the United 
Kingdom.—Replies to HASELTINE LAKE & CO., 

23, SOUTH. oPos yen CHANCERY 
LANE, LONDON, W.C.2 D 166 


FOR SALE 
OR HIRE 





HAMILTON NO. 45 DOUBLE SIDED 
POWER PRESS. Motorised for 400/3/50 supply. 
Pressure exerted approx. 100 tons. Stroke 5 in. 
Between uprights 423 in. Bed 42 in. by 32 in. 
Hole in bed 33 in. by 20% in. Weight approx. 
3 tons. 

DOUBLE SIDED FRICTION SCREW PRESS. 
Motorised for 400-440/3/50 supply. oe 
exerted 50 tons. Stroke 9 in. Setweon 7 


15§ in. Bed 15} in. by 20 in. Hole bed 
44 in. diameter. Weight approx. 71 a. 
TAYLOR & CHALLEN DOUBLE SIDED 


DOUBLE ACTION CAM ACTION DRAW- 
ING PRESS. Punch stroke 8 in. Blankholder 
stroke 4in. Between uprights 20 in. Bed 18 in. 
by 15} in. Hole in bed & in. diameter. Punch 
4 in. diameter. Hole in punch 14 in. diameter. 
Weight approx. 45 cwt. 


vig = POWER GEARED SWING BEAM 
HIG LIFT UNIVERSAL FOLDING 
ACHING. Motorised for 400-440/3/50 aver. 
Capacity 10 ft. by & in. mild steel. Adjusta 
for sharp and round bends. Clamping bones 
swings out for removal of trunk sections. With 
adjustable back gauge. Weight approx. 6 tons. 


PELS DOUBLE GEARED ALL STEEL 
DOUBLE ENDED ANGLE AND TEE IRON 
CROPPING MACHINE. Motorised for pao 
50 supply. On turntable base for positionin; 
any direction. Crops angles 7 in. by 7 in. by 
or 6 in. by 6in. by jin. Tees 6} in. by 64 in. by 
2? in. on the square and on the bevel. Weight 
approx. 105 ewt. 


POWER OPERATED DOUBLE GEARED 
PLATE BENDING ROLLER. Motorised for 
400/3/50 supply. Rollers grooved one end to 
accommodate wired edge sheets. Top roller 
bearing caps hinged for withdrawal of cylinders. 
Approximate capacity 3 ft. by 4% in. Diameter 
of rollers 43 in. Weight approx. 10 cwt, 

CRAIG & DONALD DEEP GAP GUILLOTINE 
SHEARING MACHINE. Motorised for 
440/3/50 supply. With automatic hold-down 
and adjustable back gauge. Capacity 14 ft. by 
4 in. Complete with three spare sets of blades. 
Weight approx. 11 tons. 

Photographs of the above are available. 
Very favourable Hire Purchase terms can be obtained. 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD. 


359-361, EUSTON ROAD, 
NDON, N.W.1 


LO 
Telephone: EUSton —_ Telex 24264 


And a 
LANSDOWNE HOUSE, il, WATER STREET, 
BIRMINGHAM, 3. 
Telephone: Central 7606-8. G 876 


WD 


RAILS FOR SALE 


100 TONS NEW SLIGHTLY DEFECTIVE 

B.H. RAILS, 95 Ib. yard, chiefly 60 ft. 
100 TONS SLIGHTLY DEFECTIVE F.B. 
RAILS, yee . ard, chiefly 60 ft. lengths. 
ON yt cee oe ye 


T }O6 = 
ard B.S. Section, Org A 
NDHAND | yr EAD 
ard, chiefly 
earec’ fy B. RAILS, 75 Ib. 
40 
8. RAILS, 75 Ib. 


30/36ft. 
 CLIGHTLY a 
F.B. RAILS, 80 = yard, Revised B.S. Section, 
lengths chiefly 


40 ft 
oT mpg SECONDHAND COACH gm eg 
Railwa: 


ator 1h it Standard y Pattern. 
ons MILD ‘STEEL FLAT, 5 in. aA + in., 
New but Stock Ly 5 ft. to 26 ft. Cg & 
TONS GOOD Eigen gi LAY- 
ABLE B.H. RAILS, 90/96 Ib., 
400 TONS GOOD SERVICEABLE Cl. 
CHAIRS—S.1 pattern, with 3 holes for screws 


and ferrules 
-, SECOND HAND F.B. 
chiefi 


RAILS, 90/95 Ib. 
100 4 Mud 


yard RBS, chiefly 
TONS NEW 


1000 TONS GO 


RAIL 75 Ib. yard, 36 ft. 
250 ON NS coon’ SECONDHAND .B. 
RAILS, 60 Ib. yard, 0.B.S. Section, in 40 ft. to 


45 ft. lengths. 
WARD’S ALSO HAVE LARGE STOCKS OF ALL 
CLASSES OF OTHER RAILWAY MATERIALS. 


THOS. W. WARD LTD. 
ALBION WORKS SHEFFIELD 
‘Phone: 2631 "Grams: “ Forward ” 
LONDON: BRETTENHAM HOUSE, STRAND, 

"Phone: Temple Bar 1515 (12 lines). 

Remember — Ward’s might have it! 








ADVERTISEMENT 
RATES 


TRADE & TECHNICAL 
SECTION 


AGENCIES - ANNOUNCEMENTS 

BUSINESS OPPORTUNITIES 

EDUCATIONAL - PATENTS « PUBLICATIONS 
TENDERS 

CAPACITY - CONSULTANTS 
EXPERIMENTAL WORK 

FOR SALE OR HIRE 

SALES AND VALUATIONS - TO LET 
WANTED 


4s. per line (minimum charge |6s.) 
Single column inch rate 48s. 


Lines average 6 words — |2 lines to 
the inch. Box number: 2s. 


SERIES DISCOUNT—S5 per cent on 
6 insertions, 10 per cent on 13, 15 
per cent on 26 


DISPLAY AND ILLUSTRATED 


layouts are accepted 
COPY DATE—first post Monday 


REDUCED RATES for quarter, half 
and full pages—apply to “ Engin- 
eering” Dept. C.A., for full infor- 
mation, and details of advertisement 
layout service 

















D 155 


peg | WARD, HAGGAS & SMITH PLAN- 
G MACHINE, cap. 8 ft. by 2 ft. 4 in. by 


an 6 in. 
NEW PLANERS e UDDERSFIELD), 12 ft. by 
4ft. by 4ft.cap. Variable speed Worm uction 
Planing Machine, Lancashire Drive. 
BUTLER 25 ft. by 6 ft. 2 in. by 6 ft. 2 in, Double 
Housing Planing Machine. 


THOS. W. WARD LTD. 


ALBION WORKS SHEFFIELD 
"Phone: 26311 Ext. 345. "Grams: “ Forward’ 
Remember — Ward's might have i& 

G 60 


OPPORTUNITIES 


CONTRACTS 
ag cag MACHINERY MANUFACTU BERS seek 


a and fitt Those interested write 
BOX FROST-SMITH ADVG., 64, FINS- 
BURY. PAVEMENT, LONDON, E.C 2. D 150 
oe 


PRATCHITT BROTHERS LTD., DENTON 
IRON WORKS, CARLISLE; having well equipped 
INVITE  ENQUI FOR NERAL 
ENGINEERIN STRUCTURAL Al nave AND 
en to thet own designs and specications 


B2 





ADVERTISEMENT RATES 
‘Engineering’ Appointments Section 


CLASSIFICATIONS: Public Appointments, Appointments Open, 
Appointments Wanted. 


TYPES OF ADVERTISEMENTS: 

(a) “ Appointments Illustrated” and illustrated careers advertise- 
ments: photographs or drawings may be used in conjunction with type 
matter. 

Rates: pet page (12 in. by 9 in.) 
quarter page .. a s ze is A 

(b) Semi-display: type matter, with or without surrounding rule, 
name biock or symbol. 

Rates: per page (12 in. by 9 
per half page .. 
quarter page .. 
per single column inch 

(c) Single column “ run-on” advertisements: approximately 6 words 
to the line, 12 lines to the inch. ‘ 

Rate per line .. 

(Minimum charge 18s. 

SERIES DISCOUNTS: 5 per cent. on 6 insertions; 10 per cent. on 13; 

15 per cent. on 26; 20 per cent, on 52. 

BOX NUMBER: 2s. 

COPY DATE: First post Monday. 

BLOCKS: To be mounted ready for printing. Screen 100. 

ORDERS TO: “Engineering” 36, Bedford Street, London, W.C.2. 
(Telephone TEMple Bar 3663). 

Company Meetings 

COPY DATE: First post Monday. 

BLOCKS: To be mounted ready for printing. Screen 100. 

ORDERS TO: “Engineering” 36, Bedford Street, London, W.C.2. 
(Telephone TEMple Bar 3663). 


in.) 


4s. 6d. 
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j oe Ee 
FoR PNEUMATIC 
CONVEYING SYSTEMS 


Specify 
CALLOW ROTARY BLOWER VALVES 
NON~- RETURN VALVES 
PRESSURE RELIEF VALVES 
SILENCERS 
TWO AND EIGHT WAY VALVES 


Full details from... 
F.E.CALLOW (Engineers) LTD 
BIRCHILL RD, KIRKBY TRADING ESTATE 


LIVERPOOL- ENGLAND 
Tel SiMonswood 2461/2 











One Complete turn 
of the hand/e.... 


THOROUGHLY 
WITHOUT ANY 
OF SERVICE. 


Other Zwicky 
Products 
include 


HIGH 
PRESSURE 
FUEL PUMPS 


HAND PUMPS 


Suitable for all liquids. 
cost, weight and space, with many marine 
and industrial applications. 
blades clean full depth of gap. 
easily emptied periodically. 
Efficient to 0- 


CLEANS THE ELEMENT 
INTERRUPTION 


— 


Economical in 


Scraper 
Sump 


003in. 


Write for literature: Ref. C. 12. 


CONSTANT 
PRESSURE 
AND 
REGULATING 
VALVES 


<> 


Self-cleaning 


ZWIKLEEN FILTER 


ZWICKY LTD. SLOUGH BUCKS 


TELEPHONE: SLOUGH 2120!-5 
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STEEL MOULDS FOR CONCRETE 












View of completed linings of the new 
Potters Bar Tunnel opened last year as 
part of British Railways, Eastern Region, 
modernisation scheme. 


Our contract included the design and 
fabrication of the special precision moulds 
for the segments shown and for the invert 
segments to the requirements of the Main 
Contractors, Messrs. Charles Brand & Son 
Ltd. Consulting Engineers, Sir William 
Halcrow & Partners. 










































a EE eae She 


kind permission of British Railways, Eastern Region 


JOSEPH WESTWOOD & CO. LTD. toncon ers nme 


Cables : Westwood, London Telegrams : Westwood, Easphone, London 


Illustration by 



































These premises for Brocklehurst Motors 
Ltd., of Chesterfield clearly demonstrate 
that KARISCOL buildings are the ideal 
prefabricated structures where spacious, 
well-lit floor areas are required. Clear 
spans range from 30 ft. to 100 ft. and the 
portal frame design ensures the best 
possible use to be made of the building 
height without interference from con- 
ventional roof trusses. The KARISCOL 
patent joint at eaves and apex reduces 
site bolting to a minimum and therefore 
speeds erection and lessens cost. Build- 
ings can be supplied in any multiple of 
12ft. 6in. in length and alternative 
eaves heights are available for all spans. 
Extensions can be added easily to sides 
or ends, as required. Crane gantries 
can also be incorporated for overhead 
electric or hand operated cranes up to 
5-ton capacity. For further information 
write to Lilleshall for Literature, Ref, 
K.109. 





LESS-TIME LOWER COST 
BUILDINGS 









THE LILLESHALL COMPANY LIMITED 
St. George’s, Oakengates, Shropshire. 

Telephone : OAKENGATES 120 
Telegrams : LILLESHALL, OAKENGATES 
















WELDED 
FABRICATION 
BY CLARKS 
OF HULL 
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Realistic. Clarks view every aspect of a 
job through your eyes. Practical design 
service at your disposal. Delivery 

and economy studied at that stage, 

as well as efficiency. Every piece of 
equipment new and modern. Used with 
knowledge and experience that only a 
century of fabricating work can bring. 
You can depend on Clarks fabrications 
And on Clarks. 


STAINLESS STEEL, MILD STEEL, ALUMINIUM 
AND COPPER FABRICATIONS COMPLETE 
WITH VALVEWORK AND PIPEWORK 


METALLIC ARC WELDING 
ARGONAUT AND ARGON-ARC WELDING 
STRESS-RELIEVING AND TESTING FACILITIES 


Aluminium and Mild 

Steel Cooler. Tube Sheets, 
Tubes and Shell 99.8% 
pure Aluminium with 
Mild Steel Ends. 


LARK 


GEORGE CLARK & SONS (HULL) LTD. 
HAWTHORN AVENUE, HULL 


Telephone: 37652 Telegrams: ‘Clark, Hull’ 


A MEMBER OF THE NEWMAN HENDER GROUP 
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An 1859 achievement 








Casting a 75 in. diameter 
Bell for San Francisco 
in 1859. 


With a background of over 100 years in steel foundry 

practice, English Steel Castings Corporation Ltd., 

produces a wider variety of steel castings than any 

other steel foundry in the world (from a few pounds 

to 185 tons individual weight) and operates the 
most comprehensive plant in Europe. 


Pouring 142 ton Steel Casting 
using three ladles simultaneously 
in 1959. 


ENGLISH STEEL CASTINGS CORPORATION LTD 
River Don Works, Sheffield 


A WHOLLY-OWNED SUBSIDIARY OF ENGLISH STEEL CORPORATION LTD 








HIGH PERFORMANCE 


BLOWERS 
& SUCTION 


UNITS 


There's plenty of High velocity air 
for industrial purposes with ‘Secomak’ 
blower and suction units in a variety 
of capacities. Light in weight and 
compact, the model illustrated 
measures only 12in. square by 20in. 
high and is powered by continuously 
rated A.C. induction motor, but it 
has a capacity of 300 c.f.m. at 
17in. w.g. to 
100 c.f.m. at 
27in. w.g. 


Send for 
range and 
data sheets 
104, 132, 
HV 100. 


a 


HOT AIR 
BLOWERS 


Increased efficiency is assured with 
‘Secomak’ Hot Air Blowers in many 
industrial processes requiring heat 
for drying or conditioning. Trans- 
portable model illustrated incorpor- 
ates fan delivering 750 c.f.m. and 
heater loadings up to 18 kW with 
automatic temperature control. Hot 
Air equipment from units weighing 
only a few pounds complete with 
blower, in a wide practical range. 


Courtesy of D. Napier & Co. Ltd. 


SERVICE ELECTRIC CO. LTD. 


HONEYPOT LANE - STANMORE 


MIDDX. Tel: EDGware 5566-9 








Ke), 0) =, 


new 
process 
uae 


type 


This timer offers a wide variety of contact arrangements without internal rewiring. 
It is self-resetting, can be started by a remote switch and is of medium price. 
The IMP timer is available in two forms, flush mounting and wall mounting. 
The range includes timers to cover full scale times from 30 secs. to } sec. settings, 
up to 24 hours with 20 mins. settings — some of these are available from stock. 
The timer is driven by a small but powerful self-starting synchronous motor 
working on 200/250v. A.C. 50 cycle supply. Contacts are rated at 2 amps. 


250v. A.C. Write for list 186/EG. 


ANERLEY WORKS, LONDON, S.E.20 
LONDEX LTD. TELEPHONE: SYDENHAM 3111 (5 LINES) 
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0! 

© Sample 
Tube of 

MOLYKOTEG 

\ m LUBRICANT 


<s 


Industry’s 


NEWEST 
Production 


TOOL 


@ ALMOST 100% SAFETY AGAINST GALLING 
AND SEIZING WITH ALL BEARING METAL 
COMBINATIONS 


@ ELIMINATES STICK-SLIP, METAL PICK-UP 
AND DISTORTION IN PRESS FITTING 


@ REDUCES WEAR-IN TIME AND DAMAGE IN 
NEW OR REBUILT MACHINERY 


@ THE HIGHER THE LOADS, THE GREATER THE 
MARGIN OF SUPERIORITY OF MOLYKOTE G 


HIGHLY RECOMMENDED FOR: 


* Threaded Connections Chucks & Collets ¢ Rod End Bearings 
® Press Fitting Packings e Cams 

© Splines Drilis, Taps & Dies * Dies & Punches 

* Highlty-Loaded Gears Universal Joints ¢ Guide Posts 


Write for your free sample of MOLYKOTE G LUBRICANT 
today. We will also send you a copy of our new Bulletin 
126 which gives complete details 


A FS A LTD. 25, VICTORIA st, LONDON sw 1 


Please send me a free sample of your MOLYKOTE G 
Lubricant. 


NAME 
TITLE 
COMPANY 














ADDRESS 





—_—— ee ee ee 





AEs A LID. 


25, Victoria St., London S.W. 1 
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WELDING ALLOYS 
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HERE’S WHY! 


From prehistoric times man has known the principles 
of fusion welding metals. Through successive civilisations 
the necessary techniques have been developed, and today 
these processes have been perfected and automated. They 
still rely however on fusion of two metal surfaces together, 
which requires high heat imput and produces permanent 
and undesirable changes in the crystalline structure of the 
metals, cracking, embrittlement, distortion and consequent 
weakening of the joint. The problem of obtaining an 
economical, high strength joint below this critical fusion- 
heat range remained unsolved, even in basic concept, until 
1904 when Eutectic’s founder, J. P. H. Wasserman, first 
observed the phenomenon of “surface alloying”. 


HERE’S HOW! 


This pioneering discovery has been developed and 
perfected and is incorporated in Eutectic’s exclusive “Low 
Heat Input” metal-joining process, which combines the 
low heat requirements of brazing with the greater strength 
of welding. This process using normal gas, electric arc or 
other heat source, produces a bond through formation of 
a surface alloy between the base metal and the filler metal. 
The surface alloy is a result of diffusion of the liquid 
“Eutectic Low Temperature Welding Alloy” or filler metal, 
into the base metal. As a result you can repair and 


EUTECTIC WELDING ALLOYS CO. LTD. 


NORTH FELTHAM TRADING ESTATE - FELTHAM - MIDDX - Phone: FELtham 6571 


Plants in London, New York, Lausanne, Paris, Frankfurt, Montreal, 
Johannesburg, Bombay, Melbourne, Tokio, Mexico City, Puerto Rico 
and Sao Paulo 

Research Centres in U.S.A. and Switzerland 

Affiliates in Brussels, Vienna, Caracas, lima and Buenos Aires 


1 Aan gS: AN ORIN HOE IRL AOI BEAT GES BERETA AR LLG ODECLE LINEAGE BADEN RAR. 0! (IOS 
I z eran er = - ener ten ane mcrae -~ 














production join most metals faster and more strongly with 
significant savings in time, money and materials. And 
what is more important the weakening distortion, warping 
and embrittlement of high heat methods is avoided. 


HERE’S PROOF! 


We invite you to see this process demonstrated free 
to your own satisfaction in your own works. Our local 
technical representative will be pleased to call on you to 
show any of Eutectic’s range of over 150 specialised alloys 
and fluxes in relation to your own maintenance and metal- 
joining problems. 


SERVICE TO INDUSTRY 


FREE technical advice and data. 

FREE Weld Savings Report Service. 

FREE Welding School training and 

FREE lecture/film service. 

All available through any of 70 local technical 
representatives. 


Post the form below for fuller details. 





[] FREE 68 PAGE DATA BOOK 
[] WELD SAVINGS REPORT SERVICE 


BUSINESS ADDRESS 


asenperteon cto tai eetahani at gs tl 


| 
| 
| 
| 
| 
| NAME 
| 
| 
| 
| 
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at ROGERSTONE 


Motor room of the 144-inch mill, 
showing the 8,000-h.p. twin-drive. 


For the expansion scheme at Rogerstone Works, AEI have supplied 

to Alcan Industries Limited (formerly Northern Aluminium Co. Ltd.) all the 
electrical equipment for the new 144-inch hot reversing mill and for the 
modernisation and enlargement of the 88-inch hot-finishing mill. 


Associated Electrical Industries Limited 


Heavy Plant Division 
RUGBY, ENGLAND 
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The elimination of soot in modern power stations 


a I 


INCREASED 
EFFICIENCY 


.. . For more efficient soot blowing 
of large industrial power plant fit Clyde 
Long Stroke Blowers. 
. » » New Modern Designs, specifically produced 
for increased efficiency and safety. 



















WORLD WIDE USERS OF CLYDE SOOT BLOWERS 


include 
SCOTTISH ELECTRICITY BOARD 
KINCARDINE 


CENTRAL ELECTRICITY GENERATING 
BOARD 





WAKEFIELD * STAYTHORPE * BELVEDERE 
WEST THURROCK * NORTHFLEET © WALSALL 


SOUTH AFRICA 
TABLE BAY * ATHLONE * ROOIWAL 


AUSTRALIA 
YALLOURN * WALLERAWANG 


CANADA 
onranonrorososno.ruunocesy @GRVYDE SOO? BEOWERS 


HOLLAND @ 
P.E.N., VELSEN * GRONINGEN * BUGGENUM CLYDE BLOWERS LTD. . CLYDEBANK . SCOTLAND 


BATAAFSCHE PETROLEUM MAATSCHAPPIJ 
PERNIS * CARDON * CURACAO Tel: CLYDEBANK 2161/4 Grams and Cables: Murwils, Glasgow: LONDON OFFICE 34 Victoria Street, S.W.1. Tel: ABBey 1847 & 4937 


CLYDE LONG STROKE SOOT BLOWERS 





THORNYCROFT 


ENGINEERING 


SERVICE 
TO 


INDUSTRY 








LIGHT & HEAVY PLATEWORK 


FABRICATED STEELWORK 


GALVANISING, CELLULOSING, 
METAL SPRAYING & STOVE ENAMELLING 


MACHINING 
IRON & NON-FERROUS CASTINGS 


UNIT & QUANTITY WELDING 
TANKS & PRESSURE VESSELS 


Our shops and foundries at Woolston are capable of pablinceksusso 








handling almost any engineering job and we list here a BOI LERS 
few of our many activities. Nuclear engineering projects 

make increasing demands on our services; commercial - -¢ 
and industrial concerns in Southern England and SWITCHGEAR 


throughout the country are among our customers. 











WRITE FOR our leaflet S.E.B. 103 JOHN I. THORNYCROFT & CO. LIMITED 
“ Thornycroft Engineering Service to Industry.” WOOLSTON WORKS, SOUTHAMPTON 
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... are good 


and that’s an understatement 


eyre the best 


... that’s understood! 





Materials Handling Specialists 
GEO. W. KING LIMITED 


ARGYLE WORKS STEVENAGE, HERTS. 
Telephone: STEVENAGE 440 
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DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND 
CAPABILITIES 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES 
FLOATING CRANES, etc. 





3 
See 

















i 

a 

a NEW BUCKETS, LINKS, PINS, GEARING, etc., 

de supplied for existing Dredgers. 

FLEMING & FERGUSON, Ltd. 
TWIN SCREW SUCTION HOPPER DREDGER “MANDOVI” SHIPBUILDERS & ENGINEERS, PAISLEY, saenhiini 
constructed for the Phone: Paisley 4 leg. Address : * Phanix” 
WEST OF INDIA PORTUGUESE GUARANTEED RAILWAY CO. LTD. London Agents : sedkint Nye & Marks, Ltd., Pn House, 62, New Broad 
Dimensions : 175 ft. x 32 ft. x 13 ft.6 ins. moulded. Sweet, Londen, G2 
Telephone: Lowpon Wat 4846 


Hopper capacity : 500 tons Speed Loaded : 9 knots. 


ee eee eee eee eee 
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NEW! ~< <= _ | 


| overhead simmaae heaters | TRAILERS 


i narrow beam or broad beam from one model THE BEST OF HAUL 
INVESTMENTS 





poems freeones 













































R. A. DYSON & CO., LTD. 
LIVERPOOL 
| 
| 
| 
} 
if _— 
af Of entirely new and unique design, these Twin- 
ay Zone overhead Radiant Heaters, in 1} or3 kW. 
a¢ loading, will give you more efficient and versa- 
4% tile heating than ever before. New high-density 
f elements, completely safe in use, produce more 
heat per inch and the polished aluminium re- 
flector radiates it with the maximum effect. . 
a4 By asimple adjustment of the reflectors, Twin- 
H Zone Radiant Heaters can be preset to give a 
F / | concentrated or a widespread beam of warmth a Sokeotel  fekag k's = 
be according to requirement. uf Bea 
7 * Twin-Zone Radiant Heaters are ideal for use ; | 
: i in commercial, industrial or public buildings | Ata 4 @ Designers and Builders of 
j and other premises where only intermittent | — es @ Steam, Diesel and Diesel-clestrie 
a heating is required or where poorthermalinsu- & . = Battery Locomotives for 
if lationmakesoverallairheatingimpracticable. 4 Narrow beam position providing concentrated warmth over Aa Flame Proof 
i (Not available for domestic use). isolated sections of large buildings such as loading bays, hangers, @ Diesel Battery Locos 
4 machine shops and garages. for underground working. 
Pe i e Versatility e Low Price B Broad beam position giving a widespread zone of heat and can 
% i ; ; tes ; ; be used for complete heating installations in churches village 
ae ° High parson cist ae Degn halls, community centres and similar buildings whether used HUDSWELL, CLARKE 
s. e Long Life ‘ Safety’ Elemen intermittently or continuously. 
i} & COMPANY LIMITED 
3 14kW— £8.5.0. (HO 6434) 3kW—£10.0.0. (HO 6435) © Railway Foundry, Leeds, 10 
The G.E.C. specialises in industrial heating and manufactures every type of appliance, of , 
We shall be very pleased to give you free advice on any of your heating problems. © 14 Howick Place 
a Victoria Street, 8.W.1 
FOR SPACE HEATING = Sareemns Vsneia 06 











THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. 
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galvanised finish 





automatically controlled 
hot dip 


GALVANISING PLANTS 


We can supply galvanising equipment to suit all 
requirements, from the specially designed bath 
to a complete plant with all auxiliaries. Our 
Radiant Wall design and close Temperature 
Control are features which ensure maximum 
fuel economy, elimination of dross from the 
coating, and give the finest finish at lowest cost. 


THOMPSON BROTHERS 
(BILSTON) LIMITED 


BRADLEY ENGINEERING WORKS - BILSTON - STAFFORDSHIRE 
Telephone : Bilston 41264/8 Telegrams : “Thompbros, Bilston” 


TBG/I 












































Makers of 
all kinds of 


Steam and Motor Driven 
Air & Gas Compressors 


and 


Hydraulic Plant 


Illustration shows 
Motor - Driven, Two-Stage, Double - Acting 
Air Compressor 


Capacity 500 cub. ft. free air per minute to a pressure 
of 100 Ibs. per sq. inch. R.P.M. 360. 





< 














aliGadsWalyelptaa Sorter 


VULCAN WORKS 
PAISLEY, SCOTLAND 
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HINDMARCH/MWD 


TWO OR THREE SPEED 
OIL-OPERATED 
REVERSE-REDUCTION GEARS 


As installed in Tugs 
and Trawlers 











MODERN WHEEL DRIVE LTD. 


Associated with 


OIL-OPERATED GEARS & ee LTD. 


Technical Office: LINDO LODGE, CHESHAM, BUCKS : CHESHAM 8406/8 
Works: SLOUGH, BUCKS Telegrams : OILOPRAT D, "CHESHAM 

















SPHEROIDAL GRAPHITE CAST IRON UP TO 20 TONS 
HEAT RESISTING AND PRESSURE CASTINGS A SPECIALITY 


HARLAND & WOLF 


CLYDE FOUNDRY. COVAN. GLASCOW 









































GOVAN SHAFTING 


ENGINEERING Co. 


PROPRIETORS: THE STEEL COMPANY OF SCOTLAND LTD. 


BRIGHT DRAWN STEEL TURNED STEEL BARS 
UP TO 18 in. DIA. 
BRIGHT STEEL BLANKS 
ANY THICKNESS IN MILD STEEL - FREECUTTING 
CASE HARDENING - HIGH TENSILE, ETC. 


W 


87, HELEN ST., GOVAN, GLASGOW S.W.! 
ra “PEDESTAL GLASGOW.” panes Govan 1145 e one 


THE 


INAIE 








ORGANISATION 
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_ HEAVY DUTY LEVEL 
_ BUFFING GRABBING CRANES 





fen! 


Se ee ee 
OE MS 


___FOR RAPID DISCHARGE OF BULK CARGOES 


¥ “a Clyde Cranes on the new coal transfer jetty of 


Messrs. William Cory & Son Ltd., on the Thames at Erith. 
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CLYDE CRANE & BOOTH LTD. 


incorpor ating 










Clyde Crane & Engineering Co., Mossend, Lanarkshire. Telephone : Holytown 412 (6 lines) Grams : Clyde Motherwell Telex. Telex 77443 
Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. Telephone: Pudsey 3168 (6 lines) | Grams: Cranes Rodley Telex, Telex. 55159 
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ONGE- THROUGH “SUPERCRITICAL” BOILER 
py _up 7 










DRAKELOW ‘CG POWER STATION 


DRAKELOW ‘C’ will be the first Central Electricity 
Generating Board power station to be equipped with 
boiler plant operating at supercritical pressure. 


The boiler to be supplied by 


BABCOCK & WILCOX LTD 


will comprise a ‘once-through’ unit, 
pulverized-fuel fired, with an evaporation of 


2,500,000 ib. /nr., 


with steam conditions of 


5, 650 lb./sq. in. (s.o.p.) 
1,110; 


AND REHEAT TO 1,055'°F, 713 Ib./sq. in. 
to steama 


375 MW GENERATOR 


This Company, which is able to draw upon a considerable 
experience of supercritical-pressure boiler plant in other 
Babcock installations, is proud to be in the forefront of 
this important advance, with its potentiality for valuable 
increases in power station overall thermal efficiencies, 
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BABCOCK & WILCOX LTD., BABCOCK HOUSE, 209 EUSTON ROAD, LONDON, N.W.! 
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The illustration shows that part of a MORRIS foundry sand and mechanization 
plant which re-conditions knocked-out sand. At I, sand coming from the knock-out 
via an apron plate and belt conveyor, passes beneath a magnetic separator (to 
remove tramp iron) and falls into the boot of a belt-bucket elevator, 2, discharging 
into screen 3 onto belt conveyor 4 which in turn discharges into sixty-ton storage 
hopper 5. The flat belt conveyor, 6, under the hopper, pours sand into the skip 
which feeds the mulling machine (known as the Speedmullor). This machine 7, 
providing a rapid mulling cycle with close batch control, discharges the sand into 
belt-bucket elevator 8. From thence, the sand proceeds via belt conveyors 9 and 10 
to the moulders. The overhead chain conveyor, II, serves the core shop with sand 


and also takes the cores to the stoves and to the moulders. 


FOR COMPLETE HANDLING SCHEMES 
FOR ALL INDUSTRIES 


HERBERT MORRIS LTD P.O. BOX 7 LOUGHBOROUGH ENGLAND 


TELEPHONE LOUGHBOROUGH 3123 
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use 


ENERGOL 


INDUSTRIAL LUBRICANTS 

















Distributed by 
THE POWER PETROLEUM COMPANY LTD 


76-86 STRAND - LONDON W.C.2 (Branches and Depots throughout the country) 
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T y | > For tough, slow-speed drives which must 
; i¢ function in all weathers, specify THE 
COVENTRY MARK 5 CHAINS, These 


ad ll corrosion-resistant all-steel roller chains 


ensure long trouble-free service under 





the most arduous conditions, They will 


§ Cea th ?r replace malleable chains and run on the 
e ’ same wheels, 
drive |! 
fishing vessels, is driven by a Mark 5 


( chain—an application u here the ut- 
most reliability is essential under the 
7 most adverse climatic conditions. 


THE COVENTRY[L.UUard 


STEEL ROLLER CHAINS 






This rope coiling machine, for facili- 






tating the que k stowage of ropes on 









oer 


>RENOLD RENOLD CHAINS LIMITED + MANCHESTER 
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DUCTINGS... 


Spiratube and Flexflyte are names to remember when you’ve 
ducting problems on your mind. In every corner of the world, 
in all kinds of industry, these flexible ductings are relied 
on to help increased efficiency. 
Light, tough, flexible, Spiratube and Flexflyte have applications 
in every industry where fumes, dust or inadequate ventilation 
pose problems. They are easily installed, easily transferred 
from one point to another and have a design range able to meet 
most conditions of high and low temperatures, solvent fumes, 
and abrasive dusts, in diameters from under one inch to 
thirty inches. 


S PIRATUBE > 


| QFLEXFLYTE 





Flexible Ducting can solve your problem. Write to the 
manufacturers for detailed descriptive leaflets and for details of 
free advisory service. 


FLEXIBLE DUCTING LTD. 


SHUNA STREET, MARYHILL, GLASGOW, N.W. 


Telephone: MARyhill 3311 
Telegrams: FLEXIDUCT, GLASGOW, N.W. 
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The illustration shows centrifugal 
machines at the Plaistow Wharf 
Sugar Refinery of Tate and 

Lyle Litd., where large numbers 
of Simplifix couplings are used. 
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Engineers 


prefer 
SIMPLIFIX 
the foolproof 


coupling 


Simplifix—the sure and simple 
compression coupling for copper pipe. 

Perfect joints with almost all kinds of 
tubing, including those with very thin walls. 

No work to do on the pipe. Simply tighten 
the nut—the anti-friction washer prevents pipe 

twisting. Manufactured since 1930, still the best. 
Millions in use. Made in sizes to suit tubing from 
” to 2” O.D., in a wide range of interchangeable 

standard fittings. Non-standard fittings also made to 
order. Let us send you the Simplifix catalogue. 


SIMPLIFIX 


SIMPLIFIX COUPLINGS LTD * HARGRAVE ROAD ‘ MAIDENHEAD * BERKS 
TEL: MAIDENHEAD $100 * A member af the ALENCO Group of Companies 
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... leaders in nuclear power 


In 1961, the No. 1 reactors at Bradwell and Berkeley — Britain’s first two 
commercial nuclear power stations — will be on power. In 1962, Italy’s 
first nuclear power station at Latina will go critical. These are stations 
designed and now being built by The Nuclear Power Group. The 
cumulative experience from such projects — coupled with the extensive 
research, development, production and construction resources of ten 
major industrial concerns — has gained for T.N.P.G. the award of 
Dungeness, the largest and most efficient nuclear power station yet 
designed. With current orders for 1325 MW of nuclear power, T.N.P.G. 
are, indeed, leaders in nuclear power. 


The Nuclear Power Group 


RADBROKE HALL’ KNUTSFORD’ CHESHIRE 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED - CLARKE, CHAPMAN AND COMPANY LTD - ALEX FINDLAY AND COMPANY LIMITED 
HEAD, WRIGHTSON AND COMPANY LIMITED - SIR ROBERT McALPINE AND SONS LTD C. A. PARSONS AND COMPANY LIMITED 
A. REYROLLE AND COMPANY LIMITED - STRACHAN AND HENSHAW LIMITED - JOHN THOMPSON LIMITED - WHESSOE LIMITED 

TNPG/3 
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It’s never too early to ask Sutcliffes 


Sutcliffe conveying equipment has been called to the rescue 
on many occasions when site conditions have rendered all 
other forms of mechanical handling ineffective. 
Muck shifting may not be quite as simple as building 
sand castles but much time and money can be saved by 


calling us in at the earliest possible stage. 


Please write for our brochure ref. EG 106. 





Mobile conveyors on the Great Ouse Flood Protection Scheme. Tripper and spreader conveyor 
i at Crigglestone Colliery dirt disposal plant. 


Conveying equipment for hire if required 


ry = Prtasns Bost Coswoyors 
@m Rsi0 Ne RICHARD SUTCLIFFE LIMITED - HORBURY + WAKEFIELD - ENGLAND 


London Office: 28/29 Savile Row, W 1 
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ALL OF THESE TO 
B.S. & A.S.T.M. 


a SPECIFICATIONS 
HIGHEST 


QUALITY 
CASTINGS 


All of which can be 
machined in our modern 


machine shops 


y+, ¢ ar. oe —9 Lo ee 


























BULLETIN ON CRANE CAST IRON CLAMP GATE VALVES 
. . with rising stem, inside screw and wedge disc. 





This range of valves is particularly recommended for 
pipelines that carry considerable quantities of dirt and 
other foreign matter. Their clamp construction enables 

them to be quickly and easily dismantled for 

cleaning or repairs. They are compact and light in 

weight. The disc is attached to the stem by means of a 
tee-slot, a feature that provides a safe but flexible coupling. 
Bronze trimmed valves are recommended for steam, water, air 
and non-corrosive oil lines. All-iron valves are recommended 
for oil, gas and other fluids that corrode bronze but not 
iron or steel. Screwed and Flanged valves are supplied 

to British and American Standards. 

Sizes: Screwed—}" to 4" Flanged—1" to 4" 


Cc rE A as E VALVES OF BRONZE 
CAST IRON AND STEEL 





HMA 
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Ventilation 


Solution: 


























ARTHUR GUINNESS SON & CO 


Place: Pomona Docks, Manchester Region. 


Exhaust gases from fork lift trucks and lorries were 
once a major problem in this storage shed. Colt 
experts were called in to make a scientific analysis 
and on their recommendation a series of Colt 
8.R.C./3080 High Duty Extract Ventilators was 
installed. Fumes no longer bother anyone. 

In providing a permanent solution to this ventila- 
tion problem Colt have added yet another chapter 
to their record of success—success which has 
brought repeat orders from many world-famous 
concerns. 

Ask your secretary to send for a free manual 
to Dept. 38 








COLT VENTILATION LIMITED SURBITON SURREY TELEPHONE: ELMBRIDGE 0161 


D 
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‘KO):18 keeps MECCANO 


There are some names we learn in our boyhood that 








never lose their magic—and Meccano is one of them. 






Today, this name, so intimately connected with enam- 






elled pieces of steel strips and plates that made every 






youngster a constructional engineer has an even wider 






appeal. Together with Hornby trains—electric and 






clockwork—Dinky Toys and Bayko, Meccano now 






provides a quartet of delight for boys and girls—and 
their fathers! 
The far-sighted management that has kept Meccano 






a best-seller shows the same sound judgment when 






PROGRESSIVE INDUSTRY IS GOING 
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running like clockwork 









im dealing with grown-up affairs, like choosing coal to fuel Coal , x 
its great powerhouses at Liverpool and Aintree. Coal Provides the ; gi 
| was chosen because coal provides more heat for the Power at é 4 
Meccano’s 


money than any other fuel. Coal, mechanically stoked, 


* 
si sree nenarse — 


factory at 


made the most constructive start. with usual mountings, including feed water 

regulators. These boilers were installed in 

| 1928 and still give us a first-class service 

today. Their efficiency is high. 

Since the original installation we have 

continued to make improvements, In 1948 

further instruments were added, such as CO, 

recorders and indicators and flue gas 

temperature recorders. A feed water meter 

was installed in 1955 and soon afterwards a 

smoke indicator and recorder. More 

recently the reciprocating feed pumps have 

been superseded by electrically operated 
centrifugal pumps. 

In this way we have kept pace with the 
increasing demands of production and made 
the best use of all our equipment. 

Firing is by chain grate stokers and all 
fuel is handled mechanically. Steam is used 
for space heating and process work. 

Each boiler is opened up for cleaning and 
inspection once a year. The flues are easily 
cleaned with a compressed air line, and on 
completion the boilers work for the follow- 
ing year with practically no maintenance. 

Coal is obtained from a local colliery and 
deliveries are arranged daily to suit our 
requirements. The quality of the coal is 
always consistent and we are confident that 
we shall continue to use coal for years to 
come.” 


i 
$ 
is smokeless. And in our coalfields there is enough coal Bi Read 
i Coe ; A nns noad, ° 
to keep British industry going at top production for : aA 
Liverpool §=7*4. 
generations to come. st aa 
i . . . ° . J 
i When you are required to make a decision about Mr. Gibbs, Chief Engineer, 
: comments: 
| ! fuel remember Meccano. Coal has helped them to build abi: niacin adiinanimat cama waa 
Ha ‘ . i fi I. 
| H up a model industry. Choose the same fuel—and you’ve yin ceaut tole dkaok aan ah te 
| i water tube boilers and economisers fitted 
i 
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FORWARD ON 
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Here are some key facts and figures about 
the consumption of coal at Meccano: 











n 

: 
if Number of bollers:................ 2 water tube 
ii Method of firing:............ chain grate stokers 
i A pee ee ere rT, 120 p.s.i. 
‘ Steam temperature:..................-.. 350°F 
Continuous max. rating:....... 6,500 Ibs. per hovr 
oe ee oe ee ee ee ee Ce ee ee ee ee ee ee ee ee ee Feed temperature:...................-. 180°F. 
Annual fuel consumption:....... 2,260 tons of coal 








ISSUED BY THE NATIONAL COAL BOARD 
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K.600 Kompak. Normal rating of 600 c.f.m. with an initial 
resistance of 0.15"w.g. ogee 95% efficient against Aloxite 
Vokes is the only British company to manu-  pregacd bg is the most widely used air conditioning filter 


facture a comprehensive range of air filters Super-Vee. An peer ga angoniatihe filter with an initial 
Ahi : efficiency of 96% tested against Aloxite 50. 
which have all been fully tested in accordance ‘Multivee’. An inexpensive semi-permanent filter designed for 
with BSS.2831. Our laboratory facilities are also general air filtration applications. The corrugated cotton fabric 
: a ; : and cotton gauze filter medium makes it particularly suitable 
unique and research is constantly being carried for use where low static pressures are specified as in ventilator 
out into new filtration techniques. Our staff of units, radio installations etc. 

; os ’ q ‘Absolute’. Every ‘Absolute’ filter is tested by the methylene 
experienced technicians will be pleased to help blue dust cloud method ands rejected if its efficiency is less than 
; : ‘ ‘ 95% i icles in the 0.1 to 0.§ micron range. 

you with any air filtration queries and we are 99-957 against partic 5 8 

y y q Autoroll. Combines large dust holding capacity with low 

prepared unreservedly to guarantee the per- operating and servicing costs. The filter medium (125ft. long) 

formance of an specific filter recommendations is automatically or manually fed on spools across the air flow, 

y 3 ‘ S.C. (Self-Cleaning). Will clean large quantities of air with 

we make. Please write for fuller details. minimum maintenance. Special design of filter panels, gives 
98°% efficiency with an initial resistance of 0.35”w.g. Completely 
automatic operation. A unique, patented, cleansing device in 
the oil trough ensures the most efficient degree of continuous 


Comprehensive literature covering all these air filters is available on request. self cleaning yet attained. 


VOKES LIMITED =: GUILDFORD :* SURREY 
Telephone: Guildford 62861 (6 lines). Telegrams: Vokesacess, Guildford, Telex. Telex: §-535 Vokesacess, Gfd. 
Represented throughout the World. 


V507 
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Mild steel casing consisting 
of two Shells. Bottom shell 

7’5” diameter x 17’, top shell 

6°6” diameter x 17’ 








How many 
craftsmen 


in this 
picture? 













The answer is—dozens! For our specialised 
fabrication work embodies so many varied 
engineering skills. Customers call us in 

where individual quality and precision are 

vital. We fabricate in mild and stainless steels, 
and also cast in iron and all ferrous alloys, 

to meet your most exacting specifications — 

whether for fabrications or foundry work. 


WIDNES foundry and engineering co ltd 


Approved by Lloyds for class II welding for pressure vessels 











enti = i 
[ae a ic Wada SI Sea “ 


Lugsdale Road - Widnes + Lancashire « Telephone Widnes 2251/4 and 2889 Telegrams ‘Foundry Widnes’ 
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Photograph by courtesy of de Havilland Aircraft Company 


...wise engineers 


increase reliability and 
reduce maintenance frequency with 


Hocol Molybdenised lubricants 


Plating tough, wear-resistant molybdenum-disulphide on to all bearing surfaces, Rocol 
Molybdenised Lubricants stay in action when other lubricants fail, easily coping with 
extremes of temperature and pressure. Available as a paste, grease, or oilin a wide variety 
of convenient packs including handy tubes and aerosol sprays. 
Find out more about Rocol Molybdenised Lubricants. Write today for technical details—or 
advice on your particular problem. 
% Rocol Molybdenised Lubricants are used and solely recommended on the following applications for 
all series of Comet 4 aircraft: Emergency changeover mechanism, Elevator universal joints, Screw 
jack of elevator gear change unit, Elevator and rudder trim screw jack, Elevator trim mechanism, 
Rudder trim gearbor, de-icing mechanism, 


.. USE Rocol MOLYBDENISED LUBRICANTS 


ROCOL LIMITED 
General Buildings, Aldwych, London, W.C.2. Tel: HOLborn 1985 
Rocol House, Swillington, Nr. Leeds. Tel :Garforth 2261 
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“Freshwater” built by Ailsa Shipbuilding Co. Ltd., for the B.T.C. 


“Carisbrooke Castle”’ built by John I. Thornycroft & Co., 
for the Southampton, Isle of Wight and South of England Royal Mail Steam Packet Co. Ltd. 
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~ powers the Isle of Wight crossing 


Designed to meet present day requirements of heavy traffic to and from the Isle of Wight the motor 
ferries ‘‘CARISBROOKE CASTLE” and “FRESHWATER” are ideal. 

The “CARISBROOKE CASTLE” operates between Southampton and Cowes,—propelled by two Crossley 
“HRN” eight cylinder, direct-reversing, two-cycle Scavenge Pump Diesel engines totalling 1800 B.H.P. 
at 450 R.P.M. 

The double-ended ferry ‘‘FRESHWATER” is used between Lymington and Yarmouth. Propulsion 
machinery—two Crossley ‘‘EGN”’ eight cylinder, uni-directional Scavenge Pump Diesel engines totalling 
640 B.H.P. at 650 R.P.M., driving through Voith-Schneider propellers. 

With exhaust gas turbo-charging the range of Crossley two-cycle engines of “‘straight line’ and ‘‘vee”’ 
design in powers up to 3200 per unit covers the needs of vessels both large and small. 












DIESEL 
ENGINES 
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LIMITED 





BROTHERS 
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Wherever 

there is Industry 
there are 
Morgan 
Refractories 


M O G A N NESTON, WIRRAL, CHESHIRE. TELEPHONE: NESTON 1406 
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Foundation for expansion 







Britain’s post-war building industry has undergone a 
major face-lift. New techniques, new materials have 
speeded construction work to such an extent that, 
nowadays, office-blocks, houses and factories seem 
to shoot up overnight. One major advance in 
building practice has been increased mechanisation. 
But, to pay their way, machines must be efficient and 
easy to use like this LUCAS hydraulically operated 
mixer. LUCAS Hydraulic Pumps and Motors are 
putting speed and ease into this and many 

other jobs. 

















SSF HYDRAULIC PUMPS AND MOTORS 





JOSEPH LUCAS (HYDRAULIC & COMBUSTION EQUIPMENT) LTD. 
MARSTON GREEN, BIRMINGHAM, 33 - A subsidiary compony of joseph Lucas (Industries) Led 


Aliso et TORONTO, CANADA SYONEY, AUSTRALIA. 
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Over a Ton 


of Aluminium Alloy 


spun to 
10 ft. ifd x be 





One of a number produced for 
pressure vessels to hold liquid air, 
this 10 ft. aluminium end was spun 
by Harveys on the Rotarpress. The 
12 ft. flat discs needed for spinning 


these ends, which are believed to 





be the largest spun aluminium 
ends produced in this country, 


were formed by butt-welding two 





plates of aluminium alloy together. 





The Rotarpress is one of the large-capacity units in Harveys 
Heavy Fabrication Department. It produces ends up to 15 ft. 
diameter and is adaptable over a wide range of knuckle radii 
and depths. 

The contours of semi-ellipsoidal ends produced by the spinning 
process enable plate thickness to be reduced, and in most cases 
tool costs are eliminated. Enquiries are invited for ends only 
or for complete 


FABRICATION OF PRESSURE VESSELS. 
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_G. A. HARVEY & CO. (LONDON) LTD. 


Woolwich Road, London, SE7 - GREenwich 3232 (22 lines) 











Other Harvey facilities: FABRICATIONS UP TO 120 TONS IN ONE PIECE * HEAVY 
MACHINING AND FITTING - HEAT TREATMENT AND RADIOGRAPHY + STFEL PLATE 


AND SHEET METAL WORK * PERFORATED METALS * WOVEN WIRE * WIREWORK 
HF/7 
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ASSOCIATED FEED MANUFACTURERS LTD. 







Belmos motor control gear has been installed 
throughout the new mill of Associated Feed 
Manufacturers Ltd., Belfast. 






Centralised control through consoles and panels 






with mimic diagrams is a feature of the 






installation, which provides for a range of 






motors from 5-110 h.p., the total number of 






drives being in the region of 530. 






The design, finish and performance of Belmos 






products make them unique in the combination of 






rn rere - 
. . 


these qualities, reflecting universal recognition 






in the ever increasing number of industries which depend 






on Belmos to meet their control gear requirements. 


the Belmos company limited 


BELLSHILL LANARKSHIRE 
BIRMINGHAM NEWCASTLE MANCHESTER SHEFFIELD CARDIFF 















LONDON GLASGOW 
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66 
N O need “But just look at the mess I’m in! A Knight down, 


Queen threatened, and my Sicilian Defence in ruins! 


to resign, Can’t concentrate, that’s my trouble. Not with this 


cooling water problem on my mind....” 


Bungleigh!” 


“What's that you sayP 
General DescalingP A 
complete service for the 
cleaning of every type of 
pipelineand industrial 
plantPe And I can buy 
equipment and materials 
from ’em if I want my 
own men to do the jobP 
Sounds like the end of 
my problems—TI'l ring 
first thing to-morrow!” 


“And talking about prob- 

lems, what about B-Q6? 
There! He thought Id 
missed that. Looks as 
though I’m on to another 
winner!” 


Water, effluents, gas, oil and oil products all flow more easily once G.D. is calledin. If you’d like 
to know more about their services and equizment, write or telerhone for the catalogue. And visit 


stand 537 at the Public Works Erhibition, Olympia, 14-19 November. 
= 
General Descaling 
the experts in pipeline and sewer maintenance 


GENERAL DESCALING COMPANY LIMITED WORKSOP NOTTS. 


TELEPHONE: 3211/5 TELEX: 54159 OAal6os2A 
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The assembly line of Ford Motor Company Ltd. at Dagenham, where “* Broomwade”’ 


compressed air equipment is used. Photograph by courtesy of Ford Motor Company Ltd. 


MEN WHO BUILD CARS USE 
“BROOMWADE” 


_ Air Compressors 
& Pneumatic Tools 


YOUR BEST INVESTMENT 


VISIT PUBLIC WORKS & MUNICIPAL SERVICES EXHIBITION, 
NOVEMBER 14-19, 1960. STAND 28, GRAND HALL, OLYMPIA 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, BUCKS - 


British Cars have won a world-wide reputation for design and 
quality. The demand is increasing. As a result, new factories with 
longer production lines are being built and equipped with the 
most modern equipment. 

For many years, “ BROOMWADE” pneumatic equipment has 
served this industry well and it is significant that the demand for 
“BROOMWADE?” products is also increasing. There are out- 
standing reasons for this—ECONOMY, EFFICIENCY and 
RELIABILITY coupled with intensive research and development 
to keep “BROOMWADE” Air Compressors and Pneumatic 
Tools up-to-date with modern trends and requirements. 

In addition, “ BROOMWADE” Technical Representatives and 
Service Engineers are works trained to provide customers with 
the best advice and service. 


“BROOMWADE” manufacture a wide range of Air Com- 
pressors and Pneumatic Tools covering the requirements of the 
engineering industry. Write for full details. 


TELEPHONE: HIGH WYCOMBE 1630 (10 Lines) * TELEX: 83-127 


736 SAS 











Controlled feed - guided collaring - mechanical retraction— 
so one man can operate two rigs 


> ppp SWEDEN has been the proving ground of a revolu- 
tionary rock drilling method which has opened the way to a 
completely new conception of drill-crew output. Known as the 
Swedish Ladder Drilling Method, this new technique has been 
employed on hydro-electric projects at Korsselbranna and Stalon 
where drilling platforms with 16 rock drills operated by 8-man 
drill crews have been used. 

Atlas Copco drills mounted on retractable pusher legs* are 
rested in cradles running horizontally in “ladders”. Contractors 
and drill crews have found that these rigs, cheaply and simply 
constructed, offer the following advantages : 

INCREASED PENETRATION—full feed power is ensured by the ideal 





horizontal feeding position of the pusher leg. 

HIGHER OUTPUT PER MAN/HOUR—due to greater penetration and 
the fact that one man handles two drills. 

Repucep Crew FatiGue—collaring is made simple as operators 
need not hold the drills. Drill steels are mechanically with- 
drawn from holes using the retractable pusher leg. 

Fewer Driii SrrEL CHANGES—long steels can be used from the 
start. For greater durability 1” Sandvik Coromant integral 
steels are used. 

GREATER DriLtinG AccurAcy—thanks to the fixed ladder base 
and pre-positioning of drills for pattern drilling. 




















Available from Atlas Copco. The Swedish Ladder Drilling 
Method was originally introduced by Widmark and Platzer, one 
of Sweden’s leading contracting companies, and has been further 
developed by them and by the Swedish State Power Board. 
Specially evolved with Atlas Copco trigger-operated retractable 
pusher legs*, this method and equipment has been exhaustively 
tested and proved under tough Swedish drilling conditions. 
There are Atlas Copco companies or agents in ninety countries 


and details of the new equipment are readily available from them 


Stlas Copco 





DRAMATIC RESULTS 
OF LADDER DRILL TESTS 


The figures show the dramatic increase in 
drilling achieved by ladder rigs in a 60 
sq.m. tunnel at Stalon driven in hard- 


drilled quartzite. Gross effect refers to the 
mean value for the whole drilling period, 
including collaring, changing steels and 
the usual routine delays. Note that the 
gross effect is exactly doubled. 


GROSS EFFECTS 


19.5 metres/man-hour Conventional drilling with one rock 
drill. 


39.0 metres/man-hour Ladder drilling with two drills. 


or from the address below. Wherever you are, the international 
Atlas Copco group offers expert advice on the selection of 
equipment and complete after-sales service. 


WRITE FOR THE BOOKLET! The Swedish Ladder Drilling 
Method is described in greater detail in a new Atlas Copco 
booklet. Write for a copy to your local Atlas Copco company 
or agent or from the address below. 


* Patents pending 


PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


ATLAS COPCO AB, STOCKHOLM I, SWEDEN 
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GRID linked to 
SUPER GRID 








The first 180 MVA, 3 phase, 132/275 kV auto-transformer to be completed for the 
Central Electricity Generating Board. 


Illustration shows the first of two of these transformers at the Skelton Grange 
Substation of the Yorkshire Division of the C.E.G.B. 


The transformers, each fitted with resistor transition on-load tap changers, were 
manufactured at the AEI Rugby Transformer Works. 


For further details write to AEI Transformer Division, Southmoor Road, Wythenshawe, 
Manchester 23 or your local AEI Office. 


CAETI) Associated Electrical Industries Limited 
Transformer Division 
MANCHESTER AND RUGBY 


E A002 
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CUSTOMERS OF CARBORUNDUM 


Bert Kilgour has worked at the main factory of A. V. 
Roe & Co. Ltd, at Chadderton, for 40 years, and is 
now the senior foreman of the toolroom, in which 300 
men are employed: “ Must be one of the biggest tool- 
rooms in the country’’, Bert says. “We started getting 
grinding wheels from CARBORUNDUM in 1936, and 
they’ve supplied most of our wheels ever since then. 
That’s for the whole factory—not just the toolroom. 
Why? Well, because their wheels do a good job, and 
give us good service. They’ve always been ready to 
help us when we’ve asked them to.” 















CARBORUNDUM can help YOU 


In most of the major industries or the world, 
CARBORUNDUM is helping top firms to make better 
products, to cut costs, and to speed production. In the 
sharply competitive industrial climate cof today there 
are three main conditions for success: high quality, 
low prices, and early deliveries. CARBORUNDUM 
can help you to meet them all. 


THE CARBORUNDUM COMPANY J.IMITED - 


TRAFFORD PARK - 





“The tools for machining 


jobs on the Avro Vulcan 
are mostly ground 


on wheels from 


CARBORUNDUM” 


says Bert Kilgour 


Products by 
CARBORUNDU™M 





TRADE MARK 


can cut your costs 


MANCHESTER 17 - PHONE: TRAFFORD PARK 2381 
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REEVES VARI-SpEED MOTODRIVE 


THE MODERN 
DESIGN FOR 


%* INCREASED 
EFFICIENCY 


* WIDER SPEED 
VARIATION 


* NEW SPACE 
ECONOMY 
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The fresh, compact styling 
... theimproved operating 
performance . . . and the 
REEVES record of long 
trouble-free service on 

, installations throughout 
he a : industry have established 

¢ the REEVES Motodrive 


asa preferred unit for vari- 
SS UUHUUDUUNUAEANAHANUESUOAEAUAUESOOAUAONOAUAL SEL ERUEE able speed requirements. 


The REEVES Vari-Speed Motodrives are complete variable speed power packages 
REGD. TRADE MARK designed to give ultimate performance and operating efficiency to applications in every 
industry. Right Angle Reducer units are also offered with the same rugged construction 


WORM DR IVE HOSE and simplicity of operation for year-round dependable service. 


New combinations of C-face NEMA motor, variable speed case and gear head give 
great versatility and adaptability to the new REEVES Motodrives. In both the “*C” 
flow (motor and output shaft on the same side of the belt case) and the ** Z*’ flow (motor 








and output shaft on opposite sides of the belt case), standard assemblies are available to 
# ae meet virtually every installation space requirement. 

The Finest Clip in the World Discs are pre-aligned to give automatic belt alignment. A tension spring 
| automatically maintains correct belt tension for smooth power flow and longer belt life. 

ee Special cog construction on belt reduces operating temperatures, and combined sure 
COMPANION ACCESSORY TO 1. ROBINSON & CO. (Gillingham) LTD. gripping with maximum flexibility. REEVES exclusive patented ‘‘ close grooving ”’ 
THE WORLD’S FINEST CLIP lubrication of the variable speed disc assemblies virtually eliminates ‘* sticking discs.”’ 
LONDON CHAMBERS, GILLINGHAM, KENT TEL :.51182/3 Lubricant extrudes into fine grooves in the hub bore of the sliding disc, coating the entire 
sliding contact area. There is no fretting corrosion as there is no metal-to-metal contact. 
=e ea SEAS RA Ae Re i Single, double or triple stage reducers are available in gear ratios from 1.17 to 
195:1. Reducer oil level plug is located to give full splash lubrication without excessive 
frothing. Double lip shaft oil seal retains oil . . . excludes foreign matter. REEVES 


exclusive baffle type vent plug provides positive, leak-proof reducer venting. Variable 
shaft bearings are lubricated by Reliance Metermatic system . . . grease from reservoir 
automatically feeds to bearings, even when seldom lubricated. 


For literature and information write to :— 


JAMES DAY (MACHINERY) LTD. 


for Safety NE mer weet Sa 


| @ to Oxford Circus y HYDe Park 2430 & 0456 
with the ODONI MACHINE BED CLAMP 53%) “omnes MUI 




















An entirely new design in Machine Bed 
Clamps, now in use in workshops 
throughout the country, is making the 
machining of small parts easier and safer. 


The Odoni Machine Bed Clamp has these 
features: : 

Clamps any thickness from -00lin. to2 jin. Why;use ,V-Blocks 

Fully open to fully closed in a few turns. When you can now buy 


No spanner, peckings, shims oto 5 : mo ‘B’ (BALL) BLOCKS 


Swivels in any direction without 2 
adjustment. ACCURATE TO + 0-0002 in. 


Over 4 ton pressure can be applied. e COMPETITIVE IN PRICE 
Supplied with bolts and heavy washers for 
T-slots. Base fitting tapped gin. Whitworth. 
Finished in grey hammer stove. Obtainable 
through Engineer's Merchants or direct from 
the manufacturers, price £2.17.6 per pair. 


14 day FREE TRIAL 


Try a pair of Odoni Machine Bed Ciamps in your own 
Machine shop. Send us a postcard today with your name 


and address—we will send you a a , 4 3 . “a : 
pair of clamps by return without RUBERT & C0 [TD 
Gdom any obligation to purchase, and “ i . . 
artnet een , —_— . DEMMINGS ROAD, CHEADLE, 
Patents applied for in principal countries eT CHESHIRE. Tels : GATley 5855, 6058 
ODONI EQUIPMENT LIMITED (DEPT. 55) 
79.85 SCRUBS LANE, LONDON, N.W.10 telephone LADBROKE 2948 


Will accommodate a wide range 
Tool room drilling on die set ' . of diameters 

Tae: ms : ‘ } 

Provide two different angles of 
contact on the same block so that 


lobing can always be detected 
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Specialisation in heat exchange problems has enabled “us 


od 


to achieve a number of important results—not least of 
which is an appreciable reduction in the cost of both 
ee heat exchange equipment and operation. 
Brown Fintube Double Pipe Heat Exchangers have cut heat exchange costs 


in three important ways : 
% Ever increasing sales have CUT FIRST COSTS by making improved 
production methods possible. 


% Greater standardisation has brought about important economies in 
both PLANNING AND INSTALLATION COSTS. 


%& MAINTENANCE COSTS are reduced by maximum interchangeability 
of standard components. 


With Brown Fintube sectional heat exchangers, existing units can be 
regrouped to cater for changes in plant process requirements 
: AT ALMOST NO COST. As actual makers of BROWN FINTUBES, 
i we can offer you the best terms and finest service. If you have a 





: HIGH PRESSURE heat exchange problem we will give you the answer. And remem- 
FINTUBE ber— when we DESIGN something we GUARANTEE performance. 
UNITS 
ge eye yatedesorys BROWN FINTUBE (Great Britain) LTD 
ut will withstand 
pressures of over Associated with 


10,000 p.s.i. 


some} PI RWELCO up 


*‘ ONE-PIECE’ 


FINTUBES HAVE 8 CHESTER STREET, ASTON, BIRMINGHAM, 6 
TIMES THE HEATING 
CAPACITY OF Telephone : EASt 1171 (5 lines) Telegrams : BIRWELCO, Birmingham 
BARE PIPE London Office : 46 Westminster Palace Gardens, SW.!. Telephone ; ABBey 2073 (3 lines) 


Overseas Associates : AUSTRALIA : John Lysaght (Australia) Pty. Ltd., P.O. Newcastle 2N, New South Wales, Australia. 
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ONE OF THE 
AUTOMOTIVE PRODUCTS GROUP 











there's « eg Dyfloronce 








between this 3 : and any other 


ie 
saseeesoue** 


- ae Oe © 
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LA ST 20 to 50% ; {gocceeeeoeeenee 
LONGER... Yet priced no Pot a % 
higher than ordinary belts 


TEX 


Grommet VY.Belts 


ALL BRITISH 


TEXROPE GROMMET FRANK & CO LTD 


“ruc WIGGLESWORTH *ormecc: 
MANUFACTURED 
“Phone : SHIPLEY 53141 
4ND SOLD ONLY BY Grams : CLUTCH, SHIPLEY 
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Me The STANDARD RANGE of Nyloc Self-Locking Nuts has been extended 
in }” stages from 2}” to 4’. 

* Simmonds are the first to produce British and Unified nuts up to 4” 
nominal diameter as standard stocking items. 

3€ ALL sizes of Nyloc Self-Locking Nuts are obtainable direct from stock, 





* All times shown are based on ‘The Handbook of Standard Time 


Data for Machine Shops” by Haddon & Genger, publiched by Thames 
& Hudson Limited, London. 


SIMMONDS 
AEROCESSORIES TREFOREST, PONTYPRIDD, GLAMORGAN 
LIMITED 


Branches: London, Birmingham, Manchester, Glasgow, 
A MEMBER OF THE FIRTH CLEVELAND GROUP Stockholm, Copenhagen, Ballarat, Sydney, Johannesburg, 
Amsterdam. Milan, New York, Mannheim and Brussels, 
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. WHAT SMITHS MEANS TO INDUSTRY 
as : IN TERMS OF 


Y INDICATION 


In terms of remote indication, the name SMITHS means 
v7 Vv a vast and comprehensive range of instruments of “‘stand- 





anything, go-anywhere”’ robustness. 
For example:— 








eam SMITHS “DESYNN” SYSTEM OF 

REMOTE INDICATION 
is a simple, robust and extremely accurate method of transmitting 
to a remote observation point such functional information as 
Angular Position, Fluid Level, Force, Linear Position, Differential 
Pressure and Pressure. 








? * Operates from either 12 or 24 volt D.C. supplies 
4 * Flameproof and watertight versions available 


Two or three Indicators can operate from one Transmitter 








Linear Position 
Single or Multi-Channel Recorders are also available for use 


with this system 
A POINT WORTH NOTING 
All Smiths Instruments 
are backed by a comprehensive 
; after-sales service 


Differential Pressure 


A typical 4” watertight 
square flange mounting 
‘Desynn’ indicator with a 
novel form of 


prismatic illumination 























Pressure 


The industrial business of 
Please write for INDUSTRIAL DIVISION 5S. Smith & Sons (England) Ltd., 
raring t including the marketing of 
industrial products under 


the trade marks of 
Chronos Works, North Circular Road, London NW2 - Phone:GLA1136 Smiths and Kelvin Hughes 
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again leads the field in 


Derrick Crane design 
The NEW Henderson Derrick Cranes 


feature Unit Construction, enclosed gears, 
ball and roller bearings. Erection and 
dismantling is faster, control easier, 
vision better, running smoother and 
maintenance lower — items which add up 
to reduced operating costs! 





ae 


JOHN M HENDERSON AND CO LTD: KING’S WORKS -: ABERDEEN - SCOTLAND 
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aXe keke) a, 
OF eo) aked a=3K=t- 


(mixtures of refractory aggregate with Ciment Fondu or Secar 250) 


ake) am UE-X= up io 21010 @ 


For every refractory application 


For the convenience of users, ready prepared 
*CASTABLES 
incorporating Ciment Fondu or SECAR 250 


can be obtained from all leading refractory manufacturers 








WITH SUITABLE 


up to 1350°C PS EEE SST ED up to 1800°C 











WRITE FOR BOOKLETS ‘SECAR 250’ AND ‘REFRACTORY CONCRETE’ 


LAFARGE ALUMINOUS CEMENT CO. LTD. 73 BROOK STREET, LONDON, W.1 Telephone: MAYfair 8546 


toon te ( 
fo > Ppay, , 

: Bors i CANARIAS 

“ yy. od Lh 5 repr deredey 
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of Railway Control and 
Doubts about Diesels 


GREAT deal of attention given the 

Report on British Railways from 

the Select Committee on Nationalised 

Industries centered on the consultation, 

or lack of it, between the British Trans- 

port Commission and the Ministry of 
Transport. 

It is not particularly clear why it 
should be found horrifying that the 
Commission should have got on with a | 
particular scheme, of say electrification, 
without providing the Ministry with an 
elaborate and detailed scheme of other 
ways of doing the job. Broad super- | 
vision is one thing but detailed control 
is another and as becomes increasingly 
apparent the important thing for the 
Commission is that it should be allowed 
to get on with its job. In the last resort 
it is for the Minister of Transport to be 
satisfied that he has the right men 
leading the railways and then let them 
lead, rather than set up a system of 
checks and balances that act to no 
advantage but that of the thrustful and 
vigorous competition. 

Behind the correctness of the Com- | 
mission’s solutions to Britain’s rail | 
problems stands another chain of con- | 
sequences than the direct one of success | 
or failure in giving the country the best 
rail system possible. It is the chain 
that leads through the manufacturers of 
the equipment for the regions to the 
export markets of the world’s railways. 
If British Railways can lead the way in 
the development of equipment and 
systems then the benefit to the UK sup- 
pliers is evident enough. 

For this reason it is important that 
British railway engineers at all levels 
should be closely in touch with new 
thinking on rail problems from whatever 
source. From an unimpeachable source 
there now comes a wintry blast of 
critical comment on the real benefits of 
the mass introduction of diesel loco- 








motives. 


Diesel Fallacies 
Exploded 


Shortcomings on a serious scale are 
detected in the service of diesels on the 
United States railways by a consulting 
engineer whose rail experience dates 
back to the New York, New Haven and 
Hartford Railways of 1910. He is Mr. 
H. F. Brown, a former Westinghouse 
Electric consulting engineer with world- 
wide railway engineering experience. 

In a paper, “ The economic results 
of diesel-electric motive power on the 
railways of the United States,’’ to be 
delivered to the Institution of Mechani- 
cal Engineers next month, Mr. Brown 
declares that some of the generally 
accepted statements and beliefs on the 
economies. of diesel operation are 





wrong. 


net aa aN 


Among these erroneous statements, 
says Mr. Brown, are that; 

Each diesel has replaced two steam 
locomotives and can perform the 
work formerly done by two steam 
locomotives ; 

Diesels by multiple-unit operations 
have enabled the railways to reduce 
the number of trains; 

Wages savings are made possible 
by the use of diesels; 

Diesels have greatly increased train 
speeds; 

Repair costs of diesel locomotives 
are much less; 

Mr. Brown’s most serious doubt is 
whether it is true that diesels have made 
it possible to make operational savings 
of 30 per cent of their capital cost, 
after interest and depreciation charges, 
thus paying for themselves in three 
years. 


The Cost of 
Expedients 


Evidently one of the major fallacies 


| has been the comparison of the econo- 


mics of new diesel fleets with worn out 
steam units. Comparing the invest- 
ment and return on the diesel fleets of 


| the United States with what might have 


been the cost of ‘‘ modern steam equip- 
ment,” Mr. Brown concludes that the 
wholesale change to diesels in the USA 
has not been to its economic advantage 
in manner and to the extent claimed. 

It would not be right to think that 
the author is advocating a return to 
steam tractive power in America. 


| What he means by “modern steam 


power ”’ is ““ new power of an alterna- 
tive type available when the diesels 
were being installed.” 

And here is the rub for British 
Railways. 

Their modernisation plan slowed 
down by Government decree, their 
earning power cut by millions while 
permission for increases is awaited, the 
Commission have in many cases adopted 
the diesel expedient while postponing 
electrification. 

Mr. Brown’s opinions, and it is 
difficult to imagine a man more qualified 
to hold them, give rise to the suspicion 
that long after minor wrangles about 
BTC-Ministry of Transport relation- 
ships have been forgotten there will be 
a long and painful bill to be met—the 
mounting cost of temporary stop gaps 
instead of full blooded, flat out electri- 
fication, the economics of which are 
beyond question. 


Hire Purchase 
for Railway Equipment 


Would anybody lend you money on a 
railway engine? 

This was one of the questions asked 
by Mr. Austen Albu, a Labour M.P. 
member of the Select Committee on 
Nationalised Industries inquiry into the 
British Railways. 

The reply from Sir Reginald Wilson, 
Eastern Area chairman of the railways, 
was instructive. He said that in the 
United States a great many engines 
were provided by equipment bonds and 
that once British Railways were going 
as a viable concern and getting a square 
deal he saw no reason why money 
should not be borrowed on the equip- 
ment. 

Under questioning Sir Reginald said 
that the Commission would like to be 
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able to borrow as conveniently as can 
its competitors. Many aircraft are 
bought on hire purchase and consider- 
able sums are borrowed against ships 
under construction. 

It is common sense that if the Com- 
mission is expected to function as a 
commercial concern it should have the 
powers of a commercial enterprise. 
But would not free borrowing powers 
enable the Commission to sidestep the 
control of the Ministry of Transport? 
If it did this would create a remarkable 
body—tresponsible to no shareholders, 
to no fluctuation of share values and 
only long after the event to Parliament. 

But greater borrowing powers would 
not in practice change the Commission’s 
commitment to agreeing the broad lines 
of capital development with the Minister. 
According to Sir Reginald the close 
Ministry control over specific figures for 
expenditure is not provided for in the 
Transport Act, 1947, the founding 
statute, instead “it is something which 
has crept into the administration in the 
last few years.”’ 

If the Commission’s publicity men 
were to try just now to interest the 
public in a “ buy a loco for Britain” 
movement they might receive a rather 
negative response. 


of Meeting Car Competition 
with Technical Advance 


One of the centres of attention at the 
Paris Salon de l’Automobile has been 
the glossy challenge of four United 
States compact cars. Their double 
threat to European car exports and, 
in time, to home sales as well, is two- 
fold. 

There are many voices raised in 
America urging that much more vigour 
be put into export sales. The Detroit 
sales chiefs cannot be relied on to stay 
out of the sharpening world com- 
petition in the small car class. 

The second shot in the US locker is 
the technical excellence of the compacts. 
Some of the engine details of the Pontiac 
Tempest and its advanced transmission 
are major steps forward in the small 
car philosophy. Just as the BMC’s 
Mini-Minor and Austin Seven are not 
scaled down small cars—by solving 
problems they create their own advan- 
tages—so the American car designers 
have not followed the practice of some 
European companies. They have 
avoided producing nothing more than 
traditional large cars reduced in pro- 
portion to fit family size garages, if 
not quite family purses. 

As the American, and all the other 
countries’, sales efforts mount in 
volume it becomes more and more 
essential to go out and discover the 
problems of the future motorist in the 
remote continents, in the big European 
cities, anywhere that roads will bear 
cars and trucks, and in some areas 
where the roads are not yet laid. 

That the ability exists in the British 
motor industry is not in doubt. For 
witness there is the continuing success 
under appalling conditions of the 
Jaguar cars, and their still rising sales. 
There is also the massive sales record 
of the Ford Anglia—even if it is a 
trifle odd to drive 10,000 miles in seven 
days around a splendid track at an 
average speed above 60 m.p.h. and then 
describe it as the equivalent of a year’s 
driving by an average motorist. 

For good measure there is evidence 
from Czechoslovakia of regard for 
our engineers. Prague University have 





awarded to Mr. F. Griffiths, BMC’s 
chief production development engineer, 
one of their two medallions given for 
notable contributions to technical and 
scientific progress. The second award 
was given to the Russian Professor 
Lazarenko for his founding work in 
electro-erosion. 

The Prague authorities specifically 
referred to Mr. Griffiths’ contribution 
to their symposium on automation 
and machine tools last year and his 
paper on new trends in metal forming 
this year. 


And a Standard Foot 
In the European Door 


The opening of the Standard Triumph 
International new factory at Malines, 
near Brussels, contains a number of 
pointers to the directions in which the 
world’s car export trade may well 
develop. 

First and most important, the Belgian 
subsidiary within the Common Market 
will gain more and more in its European 
sales position from the progressive 
lowering of tariffs between the Rome 
Treaty powers. Initial production is 
planned at 2,500 a year, rising, it is 
hoped, to 10,000. But the indications 
are that European standards of living 
may rise at a pace which will make 
extensions beyond a factory of this 
capacity economically desirable. 

This would mean an even more attrac- 
tively priced car as lower unit costs 
became possible. It would also mean 
that Triumph cars for one of the best 
markets in the world were being assem- 
bled in the Belgian industry and not the 
British, but the alternative is probably 
that of not being in the market at all. 
And the responsibility there lies with 
politics and not the car makers. 

A further result of producing for 
Common Market Europe within its 
own borders is that the opportunity will 
arise for the United Kingdom factories 
to concentrate on the requirements of 
other, say Commonwealth, markets. 
The needs, for example, in engine 
power and suspension, of motorists 
meeting other road conditions than 
those of Britain are sufficiently different 
for this to be taken into account) in 
designing for export sales of at létast 
50 per cent of output. 

Confronted by the difficult position of 
the United Kingdom’s trade such a fifty- 
fifty division of sales is the least that can 
he expected as a target, and may in time 
become to be regarded as in no way 
ambitious. It is even now the proposed 
sales plan for Rootes’ new works in 
Scotland to export half of the output 
of the new small car. 

That the future pattern not only 
should but must develop in the direction 
of much higher planned proportions of 
car production for export is underlined 
by the Vauxhall redundancies and short, 
time in a period when the home car 
market remains firm. Only as recently 
as August the number of cars registered 
for the first time was 52,000, against 
28,000 the August before. 

That the competition will intensify, 
with even smaller more economical 
compacts from Detroit and technical 
advance all round, is not in dispute. 

But whatever Europe does, the 
overseas subsidiary, giving some of the 
benefits of manufacture to the market 
region, as in the case of Standard’s in 
Belgium, or Volkswagenwerk in South 
America, is a valuable means of gaining 
goodwill and trading advantage. 
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Acetal 


Where machining and finish- 
ing operations double up a 
component’s raw material 
cost, there could be real ad- 
vantage in using Du Pont’s 
new acetal plastic, soon to be 
processed in Europe. 


I’ YOUR ears are kept to the ground you will have 

heard references to a new family of plastics, 
called acetals, for at least eighteen months. 
But as with all new materials, it is not the news 
that they have been discovered that is important, 
but the news (as in this case) that engineers 
have chosen them to replace old favourites. 
This means there are real advantages, especially 
when some of the old favourites are metals. 
A glance at examples illustrated on this page will 
confirm this. 

Acetals—sold by Du Pont under the name 
Delrin—have undergone commercial proving 
tests for three years in the USA, and examples 
shown in this article come from that side of the 
Atlantic. But they are real uses—potential 
tonnage uses. So the recent news that Du Pont 
will build a plant in Holland to produce the 
material in coloured and semi-finished forms, 
means that if you decide to specify the material, 
there is technical service in the UK and Holland 
within phoning distance, and an assured supply. 

Fifty uses have been established in Europe 
since introduction in January of this year which 
compares with 300 in the USA (which is not 
unexpected). Characteristics have been fully 
discussed by one of the two full-time technical 
service men in the UK through an article in 
Plastics for April 60, reprints of which will be 
supplied by Du Pont. 


Here are Properties of Delrin Acetal Plastic 





Tensile strength 
68°F . 6s ; ‘i oi 
77 F a re a ‘< 10,000 
Impact strength, Izod 
—40° F i 
77°F. 


Flexural modulus 
oe as - ee o .. 410,000 Ib per sq. in 
ae FT .. ne ee . 90,000 Ib per sq. in 


2 to 1-8 ft-lb per in 
*4 to 2-3 ft-lb per in 


Fatigue endurance limit, 70° F, 50 to 100 


per cent relative humidity sis i 5,000 Ib per sq. in 


Water adsorption, 24 hr immersion 0-12 per cent 
Specific gravity 1-4 gm per c.c. 
Rockwell hardness ne R120 
Linear thermal expansion 4°5 x 10~ per °F 

. 1-6 Btu per hr- 


Therma! conductivity 
sq. ft-°F per in 





As with metals used in stressed components, 
designers should look at fatigue and creep 
properties as well as static tensile and impact 
tests. But in relation to static properties, the 
dynamic conditions follow a similar pattern to 
metals (for example, there is a fatigue endurance 
limit at 50 per cent the yield strength—as with 
many steels). 

Du Pont recommend that certain concepts of 
redesign should be considered but this has yet 
to be documented by them. It involves such 
things as putting radii on corners to avoid stress 
concentrations—as admirably shown in the 
sprocket on this page—but the language being 
talked will be quite familiar to people who have 
designed stressed components in metals for 
pressure die casting. 

Now what do the properties mean? First 
that strength and density are about a fifth that of 
a zinc die casting alloy. Impact strength appears 
low, but Du Pont have shown that Izod measure- 
ments don’t do justice to Delrin relative to other 
plastics, except nylons. Practical comparison of 
this sort has yet to prove the same point relative 
to metals. 

With a cost of around 6s 5d a lb, compared 
with 1s 1d a Ib for zinc, this means that straight 
replacement of zinc by Delrin wili cost only 


Plastic Competes’ with 





Noteworthy US Instances Where Delrin 


Used for... Replaced... 
Car steering knuckle bushing. . bronze 
Electric typewriter key triggers . Steel 
Fluorescent light switch, switch- 
spring . . ; copper-coated 
steel 
Carburettor needle valve a is brass 
Power brake cam die cast zinc 


Movie camera gear train steel and brass 


Trunnion bearing for submer- 
sible pump 

Textile bobbin break 

Dishwasher detergent cup 

Conveyor links 


bronze 
phenolic plastic 


polypropylene 
stainless stee; 











20 per cent more in material cost. But the 
component strength will be a fifth, and the 
flexibility will be ten times as great (note the 
low modulus). Where these lower mechanical 
properties can be tolerated, the small finishing 
costs of Delrin compared with those of zinc will 
more than outweigh that 20 per cent, the break- 
even point for mass production approximating 
to where metal finishing costs equal the material 
costs, but this is only approximate. (On straight 
material replacement, one could equally well 
read light metals, copper alloys or steels in this 
basic conclusion.) Note that if wall thicknesses 
are increased to compete in mechanical pro- 
perties with zinc, the increase in weight will 
rocket up material costs. 

Delrin in all its five grades has good resistance 
to liquids, especially water and all types of 
organic solvents. Thus, coupled with its tem- 
perature resistance from —40 to about 250° F, 
it offers dimensional stability better than most 
thermoplastics, even if not metals, and has 
chemical resistance which is attractive. Dry 
coefficients of friction which vary from 0-1 to 
0-3 against steel or itself are also worth thinking 
twice about for bearing designs, but, in company 
with unfilled plastics, the material shows up 
badly against metals in thermal conductivity. 
Still, this shell design can permit dry pv values 
of 1,500 (Ib per sq. in-ft per min). 

To round off this introduction to Delrin one 
should add that there are a couple of dozen 
moulders in the UK who can tackle most jobs 
for you, many of whom can do really complex 
mouldings. 

If the foregoing comparison with metals 
indicates shortcomings of Delrin, it is only part 
of the realistic appraisal of a thermoplastic 
which hopes to compete in stressed applications 
with metals. Delrin is up against an industry 
who would not dare call stability at 150°C 
** excellent temperature resistance,’’ but it never- 
theless has much to recommend it for many 
small component applications. 

Basic information supplied by Du Pont (UK) 
Company Limited, Jermyn Street, London, SW1. 


Redesigned Sprocket .—Key unit of anew corn 
planter is a sprocket that must slide along a 
grooved shaft. Metals used as sprockets tended 
to stick instead of slide, due to accumulations of 
dust and dirt, and also tended to erode. Delrin 
outlasts cast iron in this application and life of 
the grooved shaft is also substantially increased. 
By adding a small radius at the intersection of 
the spline and sprocket body, areas of high 
stress concentrations at the sharp corner be- 
tween the spline and inner diameter have been 
avoided. The failure load was increased from 
40 ft-lb to over 90 ft-lb by this redesigning. 





Metals 


Pump Body.—The bilge pump housing, shown 
above, is used with a rubber impeller. Tested 
under dry running conditions, the impeller 
showed a tenfold increase in service life over 
conventional models made with metals, due 
primarily to the low coefficient of friction on 
the housing walls of Delrin. The manufacturer 
claims that the pump produces one gallon a 
minute more than the nearest competitor at the 
same motor wattage. They believe life of the 
impeller will be increased 30 to 40 per cent. 


9® 





Data Indicator Gears.—Parts of Delrin include 
a spur gear, helical gear, geneva mechanism, and 
guide rollers of various sizes. Tests proved that 
a helical gear of Delrin mating with a steel 
helical gear far outlasts steel on steel at loads 
in the order of 1 lb-in. Worm gears of Delrin 
and of bronze were also tested to failure. At 
10 lb-in load, bronze gears failed at 129 and 
84 hr. At similar loads, gears of Delrin failed 
at 376 and 349 hr. 
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Synthetic Oil 
for Worm Gears 


Worn-out worms will be pleased to know that 
the next generation of back-axle gears will be 
well lubricated. For Shell Research at Thornton 
has come up with a synthetic oil called Dentax W 
and at least one of the major motor tractor 
manufacturers, Fodens, are wholeheartedly back- 
ing it. 1 August was the date on which this 
product of research, known as $5200, achieved 
its majority. 

Properties are shown in the table and the 
lubricant is seen to be on the borderline between 
SAE 90 and SAE 140 classifications. 


Specification gravity at 60° F rite ai ce be 1-025 


Viscosity index a vi os oe ‘+e as 140 
Viscosity, Redwood secs at 70° F ay se $s 1,200 
140° F oe oe ‘“s 260 
200° F 33 ea xs 107 
Pour point .. — 25° F 


Flash point, open .. ie - ee te wo 530° F 


This oil compares very well with castor oil, 
which is accepted as one of the most efficient 
lubricants obtainable for worm gears. But the 
new oil has much better oxidation resistance 
and can be used for up to four times the accepted 
mileage with standard lubricants now available. 
It doesn’t seem to do much harm if mineral oils 
are present in small quantities in the synthetic, 
as will be the case when a changeover is first 
made, but full performance will only be attained 
when this has been flushed out. From all 
reports, therefore, it seems that operators of 
passenger transport and heavy freight have one 
more tool at hand to raise the between-service 
mileage of their vehicles, which can only mean 
savings all round. 


Shell International Petroleum Company Limited, 
1 Kingsway, London, WC2. 


French Tests on 
Molybdenum Disulphide 


While doubts remain on some fundamental 
aspects of molybdenum disulphide’s lubricating 
action, the more empirical approach of “ suck-it- 
and-see ’’ is continually turning up evidence of 
its usefulness. That it can fall down when 
subject to fretting corrosion has been demon- 
strated and reported in this journal on 25 March 
60, pp. 424-25, but this is one of the few bad 
aspects. Now to its good points: recent tests 
by the Institut Frangais du Petrole have shown 
that additions of Molyspeed, made by Rocol, 
reduced the rate of wear in a Renault to a third, 
in other words by 64 per cent. Figures from 
these tests are shown below. Advantage was 
also shown when the same material was added 
to lubricating oil in a stationary diesel engine. 


anion Sc Se, SE 


| ; Total Rate of | Reduction | 
Petrol engine tests Starting- wearin | in rate | 
up wear, running, of wear, | 


mg perhr| percent | 
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} mg 
| u = 
| Supplement I oil, SAE 30 | oo. |. O72 foo = 
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As above with 6 per cent | | 
Molyspeed oa kA 0-19 0-31 | $7 } 

| Petter AVI diesel tests re eu ah 
[Motor oil, SAE3O ..| 29 | 25 | — | 
| As above with 6 per cent j 
|  Molyspeed ; ; 2:2 0-9 64 


Petrol engine tests were carried out in a 
Renault Dauphine car fitted with irradiated 
piston rings and tracer equipment for measuring 
wear. Paris was the centre, and the car was run 
in traffic conditions of this city. The basic oil 
employed was a high grade motor oil containing 
conventional anti-oxidant and anti-wear additives, 
so the reduction in total starting-up wear and 
rate of wear in running-in show quite effectively 
how much better molybdenum disulphide is for 
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this job. Concentration of Molyspeed was 6 per 
cent in both cases. 


Rocol Limited, Swillington, nr. Leeds. 


Polyethylene 
Street Lamp Screens 


A new type of transluscent eye screen is now being 
installed on street lamp fittings in Liverpool and 
district. It’s made from polyethylene. 

The idea is that when attached to reflectors of 
pendant and column light fittings, as shown in 
the illustration, it will prevent glare without 
significantly reducing illumination over a wide 
area. In shape the screen is a hollow cylinder 
of about 11 in diameter with an inclined flange 
which enables it to be held in place by three 
retaining screws, or by spring steel clips, depend- 
ing on the type of fitting on which it is used. 

There are pros and cons, of course, but far 
more pros. For instance, it is extremely light 
in weight, 4} oz, is rigid and virtually unbreak- 
able. It will not splinter or chip and presents 
no hazard in use or during maintenance; thus it 
will resist stones and air-gun pellets aimed by 
delinquents. 








Hygiene Plastics were the moulders of these 
screens. It is worth noting, by those who 
anticipate making light screens out of thermo- 
plastics, that a little ventilation is a good thing. 
Or else remember to keep the wattage down. An 
imported brand of wall light with polyethylene 
shades carries, for example, a warning to keep 
the bulb clear of the plastic “* otherwise it will 
melt.” 

British Resin Products Limited, Piccadilly, Lon- 
don, W1. 


More Uniform 
Copper Anodes 


Secret of the success of copper anodes soon to 
be marketed in this country through Canning is 
the fact that they are in oxygen-free high-conduc- 
tivity (OFHC) grade metal. These have been 
successfully used in the USA for several years 
and have only just become available in the UK. 

They are said to have a number of advantages 
over extruded or electrolytic copper anodes. 
First of all, the absence of oxide means that 
there is more copper there per volume than with 
other types, although this is talking of fractions 
of a per cent. Perhaps more important is that 
the uniform structure permits the anodes to 
dissolve uniformly with complete absence of 
undercutting or graining. 

Uniform dissolution of OFHC copper anodes 
at solution level as well as below the surface 
enables them to be used until they have almost 
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completely dissolved. Absence of copper oxide 
means that the amount of sludge is extremely 
small. In properly controlled cyanide solutions, 
which Canning expect their use to be the most 
advantageous, the anode surface is completely 
free of film and reveals a characteristic large 
crystal plate formation. They will be supplied 
in oval cross section of 14 by 3 in. and in standard 
lengths up to 54 in long. 

W. Canning and Company Limited, Great 
Hampton Street, Birmingham 18. 


Densified Wood for 
Coach Steps 


For the first time in this country, laminated wood 
flooring made from beech veneers, impregnated 
and densified under vacuum with thermosetting 
resins, is being used for steps and step side-walls 
on new long distance coaches. This type of 
flooring has been chosen for its light weight, non- 
corroding, weather-resistant and rot-proof pro- 
perties, which are ideal for conditions encoun- 
tered. A combination of strength and safety 
together with a smart, workmanlike appearance 
are other advantages claimed for the material. 

The densified wood is itself strong and rigid 
enough to resist extreme wear and does not 
require extra support other than fixing mounts 
spaced at regular intervals. In this application, 
however, it is mounted to a stepwell unit fabri- 
cated from glass reinforced plastic, and light 
aluminium edging has been added to enhance 
the appearance of the coach entrance. Fitting 
was carried out by C. H. Roe and Duple Motor 
Bodies, and several of these coaches, for Black 
and White Motorways, are now in operation. 

This type of flooring has been used successfully 
for many other applications in chemical drying 
ovens, boats, diesel-electric locomotive cabs, 
London County Council school meals vans and 
furniture vans, all of which subject the flooring to 
arduous working conditions. 





Known as Permatred, the material is available 
in standard sheets of 60 by 36 in with thicknesses 
from 4 to in. Machining is easy with normal 
woodworking equipment. Fixing methods to 
suit existing practices such as through-bolts or 
screws with countersunk heads, or self-tapping 
screws may be used on the underside. For im- 
proved sound-proofing, sheets are laid on thin 
rubber or felt strips. 

Permali Limited, Gloucester. 





Plain Words 


By Capricorn 


T IS now clear that the dear old steam | 


locomotive is being killed by kindness, 
not by its old age. The supporters of diesel 
power and electric power had the inestimable 
advantage that they were advocating a com- 
paratively new form of traction. It was 
therefore easy for them to produce all sorts 
of figures which seemed to prove that they 
were right, and to make the statistics of the 
steam advocates look slightly ridiculous and 
19h century. In the end, the steam men 
were made to look as though they were 
fuddy-duddies who would never grow up 
and were incapable of moving with the times. 

Though it is too late to save the survivors 
of the family—still less to encourage the 
birth of a new generation—in steps Mr. H. F. 
Brown, an American consulting engineer, 
with a learned paper on the truth of the diesel 
power revolution on American railroads. 
The normally decorous proceedings of the 
Institution of Mechanical Engineers should 
be mightily enlivened on 30 November when 
Mr. Brown delivers his paper on the “ Econo- 
mic results of diesel-electric motive power 
on the railways of the United States.” 

The economics of anything are not usually 
discussed at the meetings of the professional 
institutions, so the meeting should prove to 
be a memorable occasion for all who like 
their engineering full-blooded. Mr. Brown 
is not advocating a return to steam power, 
but his close study of the subject has led him 
to the conclusion: “It thus appears that 
the change from steam to diesel motive power 
for main railway service has not been to the 
economical advantage of the United States 
railways as a whole, in the manner and 
magnitude claimed.” 

He lists seven statements and opinions 
relative to the economies resulting from diesel 
operation which were “widely publicised 
and generally accepted,” and brands them as 
erroneous. And he finds that “ the principal 
items of expense wherein the diesel loco- 
motive is more costly than equivalent steam 
power are repairs, lubricants, depreciation 
and interest charges.” What is left? 

Unless we want to suffer the most terrible 
pangs of remorse, we mustn’t take Mr. 
Brown too seriously. Military historians, 
politicians, professional and emergency sol- 
diers delight in re-arguing the strategy of old 
battles, if only because it is so much easier 
to be wise after the battle, when you know 
so much more—and in some respects so 
much less—than the commander in the field 
at the time. Engineers are the same, when 
they get the chance. 

And don’t forget, either, that there are 
fashions even in engineering, just as there are 
in food and clothes. White bread is good 
for you, is not good for you. Carrots are 
good for you, are not good for you. And 
carrots help you to see in the dark. 

Come to think of it, that is just what 
engineers need today—they have to look 
into the future but the future is dark. Get 
your wife to give you more carrots. 
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Letters to the Editor 


Selecting Future Foremen 


Sir, The article in ENGINEERING (7 Oct. ’60, p. 478) 
spotlights many of the difficulties in obtaining 
foremen and two of the most obvious points 
are the relativity of their remuneration with the 
present high remuneration which artisans are 
able to earn and the seeming lack of desire for 
people to take on responsibility when good 
money can be earned with their tools. 

There is one point which may help you in your 
consideration of this—that, although it is often 
difficult to obtain the enthusiasm of grown-up 
men to attend special courses for this type of 
subject, perhaps the appetites of those now 
growing up could be whetted during their appren- 
ticeship. In other words, it is now becoming 
fairly common practice for apprentices to attend 
day release classes; perhaps, in their curriculum 
during the latter years of their apprenticeship, 
there could be a series of lectures in regard to 
foremanship. 

Yours faithfully, 
R. G. JACKSON, 
Managing Director. 
Cook, Welton and Gemmell, Limited, 
Grovehill, 
Beverley, Yorkshire. 
6 October, 1960. 


| Testing Car Suspensions 


| Sir, It was interesting to read your article 


“Simulating Ride to Test Car Suspensions ” 
(ENGNG., 30 Sept. °60, p. 460). The method 
outlined certainly seems to be a very sound and 
precise solution to the problem of passenger 
comfort. 

It was noticed, however, that no mention was 
made of the measurement of the rate of change 
of acceleration, which surely must be the most 
important criteria to passenger comfort. Con- 
stant displacement and velocity applied to the 
conveyed has little or no effect, apart from a 
purely psychological point of view. To a great 
extent, constant acceleration, providing that the 


g forces are within human tolerance, adds little | ; th ; 
| terrestrial conditions must be simulated; 


discomfort to the ride. 


However, the rate of change of acceleration | 


has a most disturbing effect upon the comfort, 
especially when negative acceleration, i.e., de- 
celeration, is rapidly applied, usually causing 
various components of the human frame to 
move in the most inconvenient and uncomfort- 
able manner. 

It would be interesting to know, perhaps, 
what is the general order of the rate of change of 
acceleration generally tolerated by the motoring 
public without undue discomfort; perhaps some- 
one would like to comment on this. 

Yours faithfully, 
R. THOMPSON, 
187 Shephall Way, 
Stevenage, Herts. 
4 October, 1960. 


The Sun at Work 


Sir, I have recently read your article entitled 
“ All Run by Sunshine ’’ (ENGNG., 10 June ’60, 
p. 804) and have been much disappointed 
that such nonsense should be printed in a 
technical journal. 

I will not pick it to pieces paragraph by 
paragraph, but, for a start, it is not possible 
to produce all your vegetables and dairy produce 
(which presumably means milk, eggs and butter) 
from an “estate”’ of 1-2 acres, which is not 
much more than a large garden, and it is generally 
accepted that one cow needs at least two acres. 
This doesn’t leave very much room for vegetables, 
does it? 

I don’t know how much gas Mr. Martin 
Capps expects to get from a septic tank supplied 
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by about six people but he can take it from me 
that, at the very most, it will only be about 
one-eighth of a cubic foot per week (about 
100 Btu) and then instead of using this small 
amount to the best advantage, i.e., as gas, he 
converts it into electricity and throws away 
three-quarters of it leaving himself with only 
25 Btu per week. 

I notice that a part of the estate will be a fish 
pond—is that to give a change of diet? 

I will not say very much about his idea of 
storing up heat but if he is relying on the sun 
we have had this summer to keep him warm in 
winter, then he is in for a very chilly time. 

Yours faithfully, 
J. HICKINBOTHAM. 


51, Riverview Park, 
Catford, London, SE6. 
1 October, 1960. 


Feeding Men on the Moon 


Sir, I am sorry that Mr. S. Dombay (ENGNG., 
23 Sept. °60, p. 404) found my short note on 
** Hydroponics Will Feed Men on the Moon” 
(26 Aug. ’60, p. 294) to be in want of reality. 

It was not intended to be a major contribution 
to the literature on space feeding but merely 
represented one astronaut’s opinion concerning 
future developments. I am not alone in con- 
sidering these developments a possibility; the 


| United States Government’s expenditure on 


research in this field is measured in hundreds 
of thousands of dollars. 
As regards the particular points raised by Mr. 


| Dombay, I do not pretend to be an expert on 


hydroponics and am prepared to accept his state- 
ment that the problem of developing hydroponics 
for the cultivation of terrestrial plants in space is 
far greater than it seems to be. Indeed, the pro- 
blem may prove insoluble, but it is at least worth 
while trying to solve it. 

No one has suggested that plants should be 
drastically changed in ten years, or even that this 
is possible. At present, the plants that are 
being studied are not those found in the kitchen 
garden but quite lowly species, such as chlorella, 
scenedesmus and euglena, Hydroponic cultiva- 


| tion is not a great step from their normal mode 


There is no need to assume that 
it is 
better to investigate experimentally the effect of 
changing the conditions and select those which 
give the best results. Any gardening or farming 
book will provide evidence that it is possible to 
improve crops by departing from “ normal ” 
conditions. 

Several types of algae have been found to 
thrive on human wastes, and the real problems 
are ones of cookery and psychology rather than 
hydroponics. Algae are rather unpalatable and, 
thus, not suitable as the basis of regular meals. 
It has been suggested that the algae might be 
fed to water fleas and these to fish, to provide a 
more attractive diet. However, it might eventu- 
ally be possible to prepare an appetising food 
directly from algae (compare, for example, the 
production of Marmite from yeast). 

I agree that it is essential to collect and purify 


of existence. 


| waste water in spaceships (and planetary colonies) 


for recirculation. This has not been neglected, 
and detailed designs of equipment for this pur- 
pose have been prepared. (See, for example, 
N. J. Bowman and E. H. Dingman, “ An Envi- 
ronmental Conditioning System for a Manned 
Satellite,” J. Brit. Interplan. Soc., Aug. °60, vol. 
17, No. 10, p. 372). It is now a matter of build- 
ing the equipment and developing particular 
models for individual missions. 

For space vehicles, it is possible that this will 
be sufficient recycling, and solid wastes can be 
rejected or stored; some of the recovered water 
being used to reconstitute freeze-dried foods. 
We are hardly in a position to make a final 
judgment on this point at the moment—the 
choice of the system to be used will be largely an 
economic matter. 

It is quite a different matter where colonies on 
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the moon, or on other planets, are concerned, 
and I maintain that it is essential to establish 
civilisations there which are agricultural as well 
as industrial. This is not so that the moon 
can act as a larder for Earth, but because it is 
desirable that the colonists should be potentially 
self-supporting. In saying this, I am not refer- 
ring to a time, perhaps ten years ahead, when 
small parties of scientists are periodically sent 
to the moon for a few days or weeks, but to the 
time when a permanent lunar base is established 
(compare G. V. E. Thompson, ‘* The Lunar 
Base,’ J. Brit. Interplan. Soc., 1951, vol. 10, 
p. 49). 

Quite apart from the cost of ferrying up food 
supplies from the Earth and the difficulty in 
storing accumulating wastes, it is desirable that 
the colony should have some chance of continu- 
ing to exist if cut off from Earth either temporarily 
or permanently. This severing of communica- 
tions may be improbable (although there are 
various situations under which it might arise— 
wars, political changes, strikes, vehicle defects, 
and so on), but it would be very reassuring to 
the astronauts to know that they were capable of 
living on their own resources if needs be. 

It is rather rash to predict (a) that the only 
material benefit to be derived from colonising 
the moon is in the field of minerals, and (4) that 
there is no shortage of these on Earth. We do 
not know what minerals we will find there; 
we can only guess. My guess is that there are 
likely to be few minerals there whose importation 
on to the Earth would be an economic proposi- 
tion (except perhaps for sale as souvenirs). 

But other material benefits are possible. Thus 
many of the uses to which artificial satellites are 
being put would also apply to our natural 
satellite. In addition, the moon is likely to 
provide geological information of assistance to 
us on Earth. It will probably become a military 
base, but that is hardly a benefit. It is likely to 
be used as a base for exploration of other 
planets, and if mankind continues to grow at the 
present rate, not only the food shortage to which 
Mr. Dombay refers but also shortage of living 
space will drive us to colonise other worlds. 
This will not happen in our time but it is a 
necessity that could arise in one or two hundred 
years. 

Yours faithfully, 
G. V. E. THOMPSON. 
1 Herbert Road, 
Hornchurch, Essex. 
7 October, 1960. 


Mixing Gases 


Sir, I have read Mr. P. Chambadal’s article on 
** Mixing Gases and Gibbs’ Paradox * (ENGNG., 
16 Sept. ’60, p. 398), with considerable interest 
but I am now wondering whether he is not 
perhaps making the problem more difficult than 
it really is. 

Classical thermodynamics is based on the 
idea of a closed system in which heat and work 
cross the boundaries but mass does not. In 
the case of flow processes the difficulty is resolved 
by having moving boundaries; but the mass 
between them stays constant. 

The diffusion of gases, with or without a 
membrane, is unlikely to follow predictions 
made from laws that are based on the existence 
of solid boundaries with no mass transfer. 
That this is so may be illustrated by the following 
example, which is perhaps more striking than 
those mentioned by Mr. Chambadal. 

Consider two gases of different densities, 
each at ambient pressure and temperature, 
separated by both a diaphragm and a membrane. 
The available energy of the system would appear 
to be zero. However, if the diaphragm is 
removed, the lighter gas will diffuse through the 
membrane more quickly than the heavier gas, 
so increasing the pressure on one side and 
enabling work to be extracted. Hence, diffusion 
apparently results in a reduction of the entropy 
n an isolated system. 
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This absurdity may be resolved by recognising 
that no direct account has been taken of the 
fundamental increase of disorder that occurs 
due to the mixing. In other words, boundary 
limitations apart, classical thermodynamics deals 
only with the macroscopic aspect of the problem. 
The disorder caused by the mixing of two 
dissimilar gases must involve an increase in the 
overall entropy of the system and there is no 
reason to suppose that it will show up simply 
as a function of the thermodynamic properties 
BoW. Es 

When two different gases at ambient pressure 
and temperature are in separate containers 
within a system, there is some available energy 
left in the system that cannot be calculated by 
classical thermodynamics. Only if both con- 
tainers are full of air will the available energy 
relative to the atmosphere be zero. 

To compute the total value of the available 
energy as outlined above is a matter for the 
physicist rather than for the thermodynamicist, 
but it is perhaps not unreasonable to hope that 
such a calculation would show zero entropy 
change when two identical gases were mixed at 
constant pressure and temperature. 

Some indication that this may be the approach 
to adopt can be obtained by considering the 
change of entropy of a crystal undergoing 
adiabatic demagnetisation. Here the arrange- 
ment of the molecules due to magnetisation must 
be considered when calculating the change of 
entropy, if any sort of correlation is to be 
obtained between the temperature drop obtained 
and that predicted by theory. 

I find it difficult to follow Mr. Chambadal 
in his penultimate paragraph. He appears to 
suggest that there is an infinite increase of 
entropy when two identical gases are mixed 
and I find this extremely difficult to believe. 

Perhaps he is considering each individual 
molecule as an entity to be isolated at will from 
all its fellows, rather than as the member of 
one or two groups. 

With his final paragraph, however, I am in 
complete agreement. 

Yours faithfully, 
N. K. Bowers. 
Royal Naval College, 
Greenwich, London, SE10. 
4 October, 1960. 


Meetings and Papers 


Association of Supervising Electrical Engineers 
LIVERPOOL rs 
“* Nuclear Power and Propulsion,” by R. V. Moore. Ramsey 
Regional Lecture. Liverpool Branch. Chadwick Physics 
Laboratory, The University, Liverpool. Fri., 21 Oct., 7.30 p.m. 


British Institution of Radio Engineers 
CARDIFF 
“Use of Transistors in Pulse Circuitry,” by A. R. Owens. 


South Wales Section. Welsh College of Advanced Tech- 
nology, Cardiff. Wed., 19 Oct., 6.30 p.m. 


Bri terplanetary Society 
DERBY ss 


“The Planet Jupiter,” by W. E. Fox. Midlands Branch. 


Seven Stars Inn, 97 King Street, Derby. Mon., 17 Oct, 
7.30 p.m. 
Building Centre 
LONDON 


Precast Concrete ”: film, exhibited by Concrete Ltd. Wed., 
19 Oct., 12.45 p.m. 
Combustion Engineering Association 


LONDON 


“Sampling of Coal: British Standard 1017, Part 1.” Dis- 
cussion to be opened by R. C. Tomlinson. Southern Region. 
Criterion Restaurant, Piccadilly Circus, W1. Tues., 18 Oct., 
10.30 a.m. 

BRISTOL 
“Instrumentation of the Boiler House,” by R. W. Allan. 
Western Region. Royal Hotel, College Green, Bristol. 


Thurs., 20 Oct., 10.30 a.m.* 


Institute of Marine Engineers and 
Royal Institution of Naval Architects 
SOUTHAMPTON 
“* Interaction Between Ships Close Aboard in Deep Waters,” 
by R. N. Newton. Southern Joint Branch. Southampton 
Technical College, Southampton. Tues., 18 Oct., 7.30 p.m. 


metas Institute of Transport 


“ Ferry Load ” and “ Fabulous Decade ” (Port of New York): 

Film Display. Visual Aids Meeting. Tues., 18 Oct., 6.15 p.m. 
CARDIFF 

“Demand Prospects for Freight Transport by Rail and 
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Road,” by Martin Brown. South Wales and Monmouthshire 
Section. Angel House, Cardiff. Fri., 21 Oct., 7.15 p.m. 


EDINBURGH 


“Heavy Haulage Operation.” by A. T. Irving. Scottish 


Section. North British Hotel, Edinburgh. Tues., 18 Oct., 
6 p.m. 
Institution of Civil Engineers 
LONDON : 
“ Zambesi Hydro-Electric Development at Kariba: First 


Stage,” by Sir Duncan Anderson, T. A. L. Paton and C. L. 
Blackburn. Tues., 18 Oct., 5.30 p.m.* 


Institution of Engineering Designers 


BRADFORD 
* Admiralty antes 5: w. go Miller. Yorkshire 
Branch. Midland Hotel, Bradford. 'ed., 19 Oct., 7.30 p.m. 


Institution of Heating and Ventilating Engineers 
BIRMINGHAM we 
*“* Mechanical Services in the New Lloyd's Building,” by 
J. R. Kell. Birmingham Branch. Birmingham Exchange and 
Engineering Centre, Stephenson Place, Birmingham 2. Tues., 
18 Oct., 6.30 p.m, 
MANCHESTER 
“Coal, Electricity, Gas and Oil”: Questions to an expert 
anel followed by a general discussion. Manchester Branch, 
Engineers Club, Albert Square, Manchester. Fri., 21 Oct., 
6.30 p.m. 


Institution of Locomotive Engineers 
LONDON 
“ Operating Experience of the Diesel Electric Train Sets on 
the Hastings Service,” by W. J. A. Sykes. Institution of 
Mechanical Engineers, 1 Birdcage Walk, St. James's Park, 
SWI. Tues., 18 Oct., 5.30 p.m.* 


Institution of Mechanical Engineers 

LONDON 
“ Teaching Design": Discussion. 
21 Oct., 6 p.m.* 

LEICESTER ; 
“ Aspects of Manufacturing Research and Development in 
Russia,” by D. F. Galloway. East Midlands Branch. College 
of Technology and Commerce, Leicester. Wed., 19 Oct., 
7.15 p.m. 

MANCHESTER : : SN 
“ Puture of Air-Breathing Engines in Aviation,” by S, G. 


Education Group. Fri., 


Hooker. Repetition of James Clayton Lecture. North 
Western Branch. College of Science and Technology, 
Manchester. Thurs., 20 Oct., 6.45 p.m. 


NEWCASTLE UPON TYNE 
“ Wetness in Steam Cycles,” by B. Wood. North Eastern 
Branch. Stephenson Building, Claremont Road, Newcastle 
upon Tyne. Thurs., 20 Oct., 6.15 p.m. 

RUGBY 3 
“The Engineer and Civilisation,” Sir Hu Beaver. 
Repetition of Graham Clark Lecture. College of Engineering 
Technology, Rugby. Tues., 18 Oct., 6.30 p.m. 


Institution of Mining and Metallurgy 
LONDON ; ee 
“ Mining of Cupreous Stockwork Ores at Rio Tinto, Spain, 
by R. N. nag © and “ eT eg he mathe yy Leg] 
the Se; tion Process in Peru,” . Pol a .._ E. 
wn "a ogi i , Burlington House, Piccadilly, 


Royal Statistical Society 
GLASGOW 


“ Aspects of Statistical Quality Control,” by Dr. Leslie 
Irvine. Glasgow Group. Royal College of Science and 
Technology, Glasgow, C1. Thurs., 20 Oct., 7.30 p.m. 


Science Museum 
LONDON : ‘ 
* Semiconductors,” by A. F. Beer. Science Museum. Wed., 
19 Oct., and Thurs., 20 Oct., both at 2.30 p.m. (Tickets 


required.) 
of Instrument Technology 
LEICESTER 


“ Instrumentation at the British Railways Research Depart- 
ment, Derby,” by J. H. Littlewood oma A. Kettlety. East 
Midland Section. The University, Leicester. Thurs., 20 Oct., 
7.15 p.m.* 


The address and telephone number of the headquarters 
of each institution are given below. Meetings in the 
headquarters town are held there unless otherwise 
stated. An asterisk (*) is placed where it is understood 
that refreshments are available prior to the time stated. 


Association of Supervising Electrical Engineers, 23 Bloomsbury 
Square, London, WC1. (LANgham 5927) 

British Institution of Radio Engineers, 9 Bedford Square, 
London, WCI. (MUSeum 1901) 

British Interplanetary Sores 12 Bessborough Gardens, London, 
SWI. (TATe Gallery 9371) 

Building Centre, 26 Store Street, London, WC1. (MUSeum 


Association, 70 Jermyn Street, St. 
James’s, London, SWI. (WHitehali 5536) 

Institute of Marine Engineers, Memorial Building, 76 Mark Lane, 
London, EC3. (ROYal 8493) 

Institute of Transport, 80 Portland Place, London, WI. 
(LANgham 5216) 

Institution of Civil en, Great George Street, London, 
SWI. (WHitehall 4577) 

— < as 38 Portland Piace, London, 

Institution of Heating and Ventilating Engineers, 49 Cadogan 
Square, London, SW1. (SLOane 3158) 


| Institution of Locomotive Engineers, 28 Victoria Street, London, 
Swi. 


(ABBey 6672) 
Institution of Mechanica! 
Park, London, SW1. 
vi (LANghame 3802)" 

fe 
Royal Institution of Naval Architects, 10 Upper Belgrave Street 
London, SWI. (SLOane 4622) i 
Royal Statistical Society, 21 Bentinck Street, London, W!. 
(WELbeck 7638 


) 
Science Museum, Exhibition Road, London, SW7. Apply to 
the Director. ——— 1793) 
Society of Instrument Technology, 20 Queen Anne Street, 
London, Wt. (LANgham 4251) 


1 ineers, 1 Birdcage Walk, St. James's 
(WHitehall 7476) 
etallurgy, 44 Portland Place, London, 





New Plant and Equipment 


CHECK WEIGHER 


Displacement 
Principle 
Donen primarily for canned goods, 
the Hydra check weigher can be 
used on any production line. 

The machine is designed for high speed 
operation and is fitted with four weighing 
heads, allowing a through rate of 180 cans 
a minute. Segregating gates will divide 
the weighed cans into correct and under- 
weight streams, directing them on to the 
appropriate conveyors. 

The cans arrive on the incoming con- 
veyor from the left and collect in front 
of the heads. Operating arms push them 
on to the heads where they check for a 
moment during the actual weighing and 
are then pushed on to the outgoing side. 
Meanwhile another set of four has 
arrived ready for passing to the heads, 
and a third set is collecting. Counters 
can be fitted to the machine to record the 
totals of the correct and under weight 
amounts. 

The four weighing heads operate on 
the displacement principle. The plat- 
form is connected to an assembly that 
floats on an oil bath contained in a 


CENTRIFUGAL 
PUMP 


8,000 Gallons per Hour 


A® addition to the range of Univac 
centrifugal pumps is a 2in elec- 
trically driven model. 

This has a capacity of 6,500 gallons per 
hour when working against a nominal 
head and a suction lift of 10 ft. Against 
a total head of 20 ft and nominal suction, 
the delivery is 8,000 gallons per hour. 
The pump will pass solids up to 1 in 
diameter and will pump slurries with 
60 per cent solid material. It is self 
priming; on a 10ft suction priming 
takes 12 sec and at 28 ft suction, 65 sec. 
Priming of the Univac pumps is obtained 
by maintaining, by a small rotary pump, 
a partial vacuum in two interconnected 
chambers which are above the centre line 
of the pump and precede it in the suction 
line. The first chamber is used to collect 
air and the second prevents water 
reaching the vacuum pump. 

The pump is close coupled to an 
English Electric motor of 3 h.p. normally 
supplied for 400-440 V three phase 
50 cycles supply. Motors for other 
voltages or flameproof conditions can 


FAULT 
DETECTOR 


For Buried Cables 


Now on the market is a fault monitor 
designed to detect damage to heat- 
ing cables during the installation of 
solid embedded floor warming systems. 
The Panelec unit is fully transistorised 
and will give warning by bell or light of 
any insulation or continuity fault in a 
cable. The instrument is portable and 
weighs 84 1b. It is contained in a steel 
case measuring 10} in by 4} in by 3} in. 
Power is supplied by one 33 V and two 
6 V dry batteries giving an approximate 
working life of 150 hours. 

Any number of cables can be moni- 
tored simultaneously provided their 
combined resistance is below 1,000 ohms. 
The cores are linked in series and the free 
ends connected to the instrument. A 
temporary earth electrode buried in the 
screed of the floor is also connected; 
alternatively, the screen of the cable is 
used. The selector switch has a cali- 
bration check position for initial check- 
ing. With the switch in the monitor 
position a fall of insulation below 
S megohms or a core resistance above 


cylinder. If the item is of the correct 
weight it sinks the assembly far enough 
to allow a pair of contacts to make and 
these are used to operate the segregating 
gates. Should the item be under weight, 
the contacts will not make and the gate 
will allow the item to pass along the 
reject conveyor. 

The weigher is fully automatic in 
operation and can deal with both con- 
tinuous or intermittent flows of cans. 
A floor space of 5 ft by 3 ft is needed and 
operation is from a normal mains supply 
of 230 V, 50 cycles, the consumption 
being less than 5A. It weighs 3} cwt. 
The range of cans that can be handled is 
from 4 to 16 oz net weight in five steps; 
the ranges allowing some overlap. The 
maximum gross weight is 32 oz. Indus- 
trial Products (Speco) Limited, The 
Sperry Building, Great West Road, 
Brentford, Middlesex. 


be fitted if required. The unit measures 
3 ft overall and is 1ft 6in wide. It 
stands 3ft high and weighs 480 Ib. 
The pump castings are close grained iron 
as also are the wearing plates and the 
impeller. The shaft is mild steel with 
renewable sleeves. Henry Sykes Limited, 
53b Southwark Street, London, SEI 


1,000 ohms will cause the bell to ring 
and the light show the nature of the fault. 
The warnings will continue even if the 
fault clears itself. The instrument is 
designed to fail to safety. 

If a fault is detected, the instrument 
may be used as an indicator by turning 
the selector switch to the third position 
in which the warnings only operate while 
a fault is actually present. British 
Insulated Callender’s Cables Limited, 
83-86 Saffron Hill, London, EC1. 


502 





CONDUCTIVITY 
BRIDGE 


0°05 micromho to | mho 


ype MCBI1 conductivity bridge is 
designed to operate from normal 
a.c. mains supply. 

The instrument has a range from 0-05 
micromho to 1 mho covered by seven 
overlapping ranges. The bridge circuit 
is energised at 1,500 c/s and any out-of- 
balance bridge voltage is amplified and 
fed to a phase sensitive detector; bridge 
balance is precisely shown on a balance 
indicating meter. Electronic valves are 
used in the circuits to give high accuracy 
and discrimination when working with 
very low conductivity liquids. 

The calibration accuracy over the 
major part of each range is +- 2 per cent 
and reproducibility is better than +- 1 per 
cent. A manual temperature compen- 
sator covers the range from 5 to 35°C, 
providing correction at the rate of 2 per 
cent per °C over the range from 5 to 
100 micromhos. On other ranges the 
compensator is not connected. A built 
in variable capacitor is fitted to balance 
out cell and cable standing capacitance; 
this arrangement obviates the necessity 


300 TON 
PRESS 


Downstroking Type 


[Ltustratep is a 300 ton downstroking 
press which is completely self- 
contained, all the piping and other 
equipment, as well as the hydraulic 
pump, being housed within the frame. 
The press is controlled by push 
buttons. A selector switch gives choice 
of single cycle operation, single stroking 
and inching. All controls are duplicated 
so that the operator can work from 
either side of the press or from a pendant. 
The rams are plated with hard chrom- 
ium and the electric wiring has been 
carried out in Pyrotenax cable. For 
light work, the main ram can be taken 
out of circuit and loads up to 40 tons 
obtained by the side rams. Limit 
switches control the stroke of the press 
and these can be adjusted to suit the 
work. An adjustable calibrated relief 
valve is included in the hydraulic 
circuit so that pressures can be preset. 
Maximum daylight is 24in and the 
stroke is 12in. Depth at the throat is 
20 in and the table measures 4 ft 6 in 
by 2ft. The platen measures 3 ft 6in 


VERTICAL SPINDLE 
GRINDER 


Rotary Table 


‘wo new swivelling head vertical 
spindle grinding machines have 
recently been added to the Diskus range. 
One of the two has hand traverse 
of the wheelhead and in the other the 
head is moved hydraulically. Both 
machines are of heavy construction and 
very rigid. The vertical traverse is by 
leadscrew and nut and the handwheel 
allows adjustments to be made of less 
than 0-0002 in. 

The maximum distance between the 
magnetic chuck and the grinding wheel 
is 8in on standard machines, and the 
standard table diameter is 12in. The 
table is driven by a two speed 1 h.p. 
motor giving either 15 or 30 r.p.m. 

The grinding head, which swivels about 
the column, carries a 12in diameter 
segmental wheel, or a grinding ring for 
fine finishes. Spindle drive is by a 
flat belt from a S5th.p. motor. The 
spindle can be tilted up to 10° from the 
vertical. The speed of traverse of the 
hydraulically powered head is infinitely 
variable up to 80ft per minute. The 
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of connecting external capacitors. The 
calibration does not normally need 
adjustment but a check point is provided 
so that the operation of the instrument 
can be checked without the use of a 
conductivity cell. The point of balance 
is sharply defined on a 2in square meter. 

Four standard types of conductivity 
cell are available designed for various 
conditions. Special cell designs can be 
supplied. The standard bridge operates 
from 200-250 volt a.c. 50 cycles mains 
and is not affected by normal mains 
fluctuations. Models for other supplies 
can be provided. A. M. Lock and Com- 
pany Limited, Prudential Buildings, Union 
Street, Oldham. 





by 18in. The approach stroke is made 
at a speed of 2:2 in per second and the 
pressing stroke at 0-28in per second. 
The return stroke is at 3-4 in per second. 
Power is supplied by a 25h.p. Towler 
pump working at 2 tons per sq. in. 
William Jones Limited, Westmoor Street, 
Charlton, London, SE7. 


grinding length is controlled by two 
adjustable trip dogs. Rockwell Machine 
Tool Company Limited, Welsh Harp, 
Edgware Road, London, NW2. 
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REPAIR 
EQUIPMENT 


For Body Straightening 


HE equipment illustrated has been 

produced for the purpose of straight- 

ening out damaged motor-car bodies 
and chassis. 

The main item is the extending beam 
fitted with a hydraulic cylinder and ram. 
The beam can be run under a bent chassis 
on its load-carrying wheels and the 
hooks made fast to pulling points. The 
ram is then pumped out causing the 
vertical arm to move outwards, so pulling 
the chassis back into line. The arm has 
an arc of movement of 29° and the ram 
can exert a force of 10 tons. The beam 
will extend to a full 15 ft so that diamond 
twists can be corrected. 

Included in the set are two pairs of 
safety stands and supports that are 
adjustable for height and will take the 
full weight of the vehicle. They are 
made of alloy steel. Using them the 
frame can be levelled independently of 
any damage to the suspension, and the 
frictional effect on the floor is eliminated 
when pulling the frame straight. 

The set of self-centring gunsight 


LEVEL 
INDICATOR 


Diaphragm Type 


Now on the market is a new range of 
bin level indicators that operate on 
the diaphragm principle. 

The units consist of a plain casing, on 
the front of which is mounted a flexible 
diaphragm, the movement of which caused 
by the pressure of material in the bin 
operates a microswitch by means of a 
push rod. Sensitive detection is thus 
obtained. Single or double changeover 
switches can be provided up to a 5A 
rating. 

The indicators can be used singly for 
warnings or in tandem, as illustrated, 
for operating filling level controls. They 
can also be used to give warning of jams 
in screw conveyors and chutes. Several 
types of diaphragm are available for use 
with different materials, such as flour, 
fertilisers, liquids, or run-of-the-mine 
ore. 

Three standard sizes are made. The 
smallest has a diaphragm 6 in diameter 
and is intended mainly for use on worm 
conveyors and small hoppers. The next 
size, 8} in diameter, is for use where the 


GREASE 
GUN 


Two Stage Action 


HE No. 300 Pom-Pom grease gun 

is a unit of conventional type, 

but with a two stage action, that has been 
added to the Wanner range. 

The gun is very strongly constructed 
with a precision finish, and the unique 
two stage action is said to make the gun 
easy to use and to allow a pressure 
build-up of 2,200Ib per sq. in, with a 
minimum of effort on the part of the 
operator. The gun is equally suitable for 
use with grease or oil. 

An adjustable sealing gland renders 
the 300 proof against leakage yet permit- 
ting easy filling. The connector is 
type 433 designed to fit all types of push- 
on grease nipples including hydraulic 
forms. The connector is made of brass 
and incorporates a hard fibre insert 
which gives a grease-tight joint and pre- 
vents slipping. It is claimed to be 
superior to metal-to-metal contact. The 
thread on the nozzle is 4 in gas so that 
other connectors can be substituted if 
desired. 

The gun is made in five sizes. The 
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gauges that is also included in the kit 
indicate when the straightening process 
is complete. They have chromium pins 
for easy sighting and graduated hexa- 
gonal hanger rods. With them is 
provided a gauge that is used to detect 
diamond and sway damage that may not 
otherwise be apparent. 

Also in the set are a twist beam 
assembly, a 12 ton hand jack and lengths 
of pulling chain. A special clamp for 
gripping the underbody pinch-weld of 
unitised vehicles is also available. The 
Damage-Dozer equipment is supplied as 
complete sets or as separate items. 
Blackhawk Limited, 12-16 Brunel Road, 
Acton, London, W3. 





material does not exceed about 24 in 
(67 mesh), and the largest is 10} in 
diameter for material above that size. 
In addition a 15 in square version can be 
supplied for such applications as run-of- 
the-mine-ore or coal with large size 
variations. Magco Limited, Lake Works, 
Porchester, Hampshire. 





smallest has a grease capacity of 14 0z 
and has a cylinder measuring 1, in 
by 2}in. The length fully extended is 
84 in. The largest size holds 60z 
of grease, has a cylinder 14% in by 5# in 
and an overall length of 14§} in. Step 
Industrial Products Limited, Berkhamp- 





stead, Hertfordshire. 


New Plant and Equipment 


AXIAL FLOW 
FANS 


For Ventilating 


NTENDED primarily for ventilating and 

cooling electrical apparatus, a new 

range of Secomak axial flow fans includes 
models from 2} in to 11} in diameter. 

The range of capacities is up to 
850 cu. ft per minute at pressures up to 
4in water gauge. Models are available 
with 1, 2, 3, or 4 stages and for all 
standard voltages, either direct current 
or alternating current at 50 to 400 cycles. 
The flat construction allows them to be 
fitted in confined spaces in drawers, 
cabinets or containers for such purposes 
as cooling valves or lamps, or for pres- 
surisation of racks. 

The fans are designed to run at speeds 
ranging from 1,000 to 11,000 r.p.m. 
Quiet running is claimed and parts are 
interchangeable. In general the fans 
are made in light alloy to BS LM6 or 
LM 20. The impellers are made from 
mouldings, as also are the guide vanes. 
The latter are an integral part of the 
housing and are moulded directly with 
it or are shrunk in to it. The motor 


ROLLING 
MACHINE 


For Brake Shoe Blanks 


A RECENTLY introduced machine, the 

KHE 904, is designed for the pro- 
duction of brake shoe blanks by cold 
rolling. 

The rollers operate under a load of 
24 tons to curve a T-section strip to the , 
required radius for the shoe. The curv- 
ing is accomplished in a single pass and 
it is claimed that the product is free from 
rippling or distortion in either vertical or 
horizontal planes. With hand feeding a 
production rate of 1,000 an hour can be 
obtained. Automatic feeding apparatus 
is currently being designed, which would 
increase the rate of output. 

The centre shaft of the machine runs 
in needle roller bearings. Formers for 
producing shoes of different radius can 
be changed in a matter of eight minutes, 
so that there is a minimum of delay in 
changing from one type to another. The 
machines are compact and self contained ; 
the floor area required is 6ft 8in by 
5 ft 2 in and the height is 6 ft. An auto- 
matic pressure lubrication system oper- 
ates from an oil reservoir. 


SHELVING 


For Garage 
Tools 


SPECIALLY designed for use in auto- 

mobile or garage accessories stores, 
but equally useful for use in factories 
generally, is the new range of Multi-Unit 
shelving. 

The shelves are made in three basic 
types for particular purposes. Type A 
consists of flat shelves; type B of drawers 
and type C of bins. Each type is 
supplied in flat packs holding four units, 
and complete shelving systems can be 
built up from a combination of differ- 
ent types. 

The units are made from mild steel 
and are held together with 4 in screws 
and nuts. Dividers are supplied with 
each unit and are adjustable on 2 in 
centres to allow for stock of various 
sizes, and also for changes in stock 
from time to time. A complete multi 
unit as illustrated has an overall height 
of 7 ft and consists of eight basic units 
each of which measures 36in wide by 
12 in deep and 104 in high. Rubery Owen 
and Company Limited, Whitegate Factory, 
Wrexham, North Wales. 








housings are Ided integrally with the 
guide vanes. 
The motor stators are cooled by con- 
tact with the fan housing, which is itself 
cooled by the air stream. The motors 
are said to have a low temperature rise 
under normal usage. The rotors run 
in ball bearings which are of the double 
shielded type, accoustically tested and 
greased for life. Where silence is essen- 
tial a special mounting can be fitted. 
Service Electric Company Limited, 
Honeypot Lane, Stanmore, Middlesex. 








The machine is intended to run from 
normal mains supplies. All the con- 
trols are grouped on the side near the 
point of entry of the strip, and the formed 
blank is delivered by a chute below. 
Simplicity of operation and maintenance 
are claimed. The KHE Group of Com- 
panies, Kingsway Works, Birmingham 14. 
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The Open Road to Faster Public Transport 


As cars grow in number pop- 
ulation disperses and road 
er urate in cities grows. 
Public transport into and out 


of cities is needed; but to avoid 
delays it must be run auto- 
matically, like a railway. A 
new hybrid—the automatic 
coach—is envisaged. 


fpmos into railways? Railways into roads? 
How about a compromise—operate roads 
like railways? This is a trend of thought that 
is becoming apparent in the United States, where 
the percentage of vehicle owners in the popula- 
tion is greater than in Europe, and where the 
attendant problems are receiving greater con- 
sideration. Automatic operation of both public 
transport and private vehicles is under discussion. 
Such a solution could have considerable sig- 
nificance to Britain, where the rate of increase 
of vehicles has gone up sharply in the past year. 
First reports of the 1960 USA Census of 
Population confirm the trend of several decades: 
people are moving out to the suburbs, producing 
a continuing decrease in the densities of residen- 
tial populations. This movement towards low- 
density living has roughly paralleled the growth 
of car ownership and has brought a variety of 
social and economic problems. One of the most 
vexing questions is what kind of transport 
facilities should be planned to fulfill future 
public transport requirements ? 


STIFLED BY MOBILITY 


Engineering developments in transportation 
that have contributed so much to greater mobility 
now appear to be stifling it. Attempts during the 
past decade to relieve. road congestion by 
bringing road capacity abreast of increasing 
road usage have often ended in disappointment 
and frustration. Additional road capacity has 
been taken up almost as soon as it was provided, 
by the shift from public to private transport. 
The situation in San Francisco’s central traffic 
district, about 3 square miles in the city centre, 
provides an example of this. A comparison 
between 1947 and 1959 shows that 38 per cent 
more vehicles entered the area between 7 a.m. 
and 7 p.m. on a typical weekday; yet at 2 p.m., 
when the maximum accumulation of people 
occurs, there were 6-2 per cent fewer persons in 
the area in 1959 than in 1947. 

In a paper “ The Need for a New Concept of 
Rapid Transit,”” Mr. N. Kennedy and Mr. W. S. 
Homburger, Institute of Transportation and 
Traffic Engineering, University of California, 
make the point that in the light of these develop- 
ments there is much to be said for the re- 
vitalisation of public transport systems and the 
greater use of them for the daily mass movement 
of people within urban areas. Their paper was 
presented at the National West Coast Meeting 
of the Society of Automotive Engineers, at 
San Francisco. 

There are three main reasons why it is difficult 
to maintain higher levels of public transport 
services in the USA at present: scattered origins 
and destinations, peaks in travel, and increased 
costs of providing transport services. Residen- 
tial population densities are becoming so low in 
new areas that it seems impossible to reach 
enough people to support a mass transport 
service dependent on both mass origins and mass 
destinations for economical operation. In 
addition, there is a continuing trend towards 
the concentration of travel into sharp peak 
periods, which apparently tends to become even 
more accentuated with improved service. For 
example, in Toronto after the Yonge Street 
subway had been used for several years, it was 
found that about 10,000 more persons were 
travelling in the peak hour even though there 


was little increase in daily traffic. The effect of 
such peaks is to make it necessary for every 
public transport system to maintain and operate 
at least four times as much equipment to take 
care of the peaks as it can possibly use pro- 
ductively between the peaks. 

The third big problem facing public transport 
is the continuing increase in cost per passenger 
of providing service. Declining patronage has 
left fewer passengers to bear the rising costs; 
but almost all the loss in patronage has occurred 
in the off-peak hours. 


RAIL, MONORAIL, NON-RAIL 


Proposals for the improvement of public 
transport have included new or extended “ con- 
ventional ’’ rail systems (New York, Chicago, 
Los Angeles, Philadelphia, Boston, San Fran- 
cisco, Cleveland, and Washington), completely 
new types of bus systems (Baltimore, St. Louis, 
Vancouver), and for new types of rail systems, 
including monorail trains, suspended duo-rail 
trains, and rubber-tyred trains running on special 
concrete roadways. 

The conventional supported two-rail system of 
the future may be far from conventional. It is 
now possible to design much lighter rolling stock, 
with much better acceleration and braking 
characteristics than present rapid transit cars in 
operation. Where a route is elevated, pre- 
stressed concrete can lessen the amount of 
structure required in comparison with the 
elevated railways of New York and Chicago. 

Rubber tyred trains operating in concrete 
channels and controlled automatically, either as 
single vehicles or as trains, have been proposed, 
but the design does not envisage that the vehicles 
should be able to leave the tracks and operate as 
normal vehicles on roads. 

In fact all these types have an important 
feature in common: they operate only on a 
specially constructed track, physically separated 
from other traffic. Hence each system requires 
high initial investment and cannot economically 
give good coverage to outlying, low density 
areas. On the other hand, each can penetrate 
central business districts at high speeds and in a 
safe manner, without being influenced by city 
centre traffic conditions. 

The use of conventional buses on motorways, 
with exclusive roadways provided in the most 
congested areas, has been proposed for the 
metropolitan area of St. Louis. This plan 
envisages an elevated loop in the city centre, from 
which seven bus routes would serve outlying 
areas, travelling partly on exclusive roadways 
elevated above city streets and in freeway 
medians, and partly on freeways and city streets. 
The total cost, excluding land, is estimated at 
$164-45 million. The service furnished would 
be of the trunk line type. It is not suggested 
that the rapid transit routes should be branched 
in the outer areas, although this is likely to be 
done in order that a prime advantage that the 
bus holds over the rail vehicle, flexibility, can be 
fully utilised. 


MANUAL CUM AUTOMATIC BUSES 


None of the rapid transit schemes now under 
consideration completely fulfills the require- 
ments of the urban growth pattern. What seems 
to be needed is a rapid transit system that allows 
manual operation of vehicles as single units in 
low-density urban residential areas and auto- 
matic operation, possibly in trains, in the high- 
density central cities. Research is now under 
way at the Chicago Transit Authority on the 
feasibility of such a system. ‘“‘ The proposal is 
still in the study stage,”’ states Mr. W. McCarter, 
General Manager, CTA. “ But there is ample 
reason to believe that self-guiding bus trains, 
travelling at speeds of up to 60 or 70 m.p.h. on 
puncture-proof tyres, can be operated in specially 
prepared exclusive lanes of grade-separated 


expressways. The guiding function would be 
performed either electronically or mechanically 
by facilities installed in the centre of cach lane 
assigned to bus train operation. The trains 
could be driven by propane, diesel, or petrol 
motive power, or could be powered by electricity. 

“There are a number of advantages to be 
derived from the operation of self-guiding bus 
trains. Construction costs would be consider- 
ably less than for the conventional rapid transit 
elevated structure, open cut or underground 
subway... 

“In outlying areas, buses equipped for self- 
guided train operation could be scheduled as 
manually guided single units to collect passen- 
gers, then assemble at appropriate locations and 
be coupled into trains for self-guided express 
runs in exclusive rights-of-way.” : 

Mr. Kennedy and Mr. Homburger point out 
that others in the transport industry are also 
thinking about the desirability of this kind of 
rapid system, and they suggest that serious 
consideration should be given to the development 
of a special vehicle, which they call the automatic/ 
conventional, or AC, bus. 

The AC bus would have the same general 
dimensions as a modern diesel bus, and be built 
to approximately the same specifications, suggest 
the authors. In addition, it would have some 
form of mechanism which would permit it 
to be guided and controlled in specially con- 
structed tracks. Probably in the automatic 
phase of operations the AC bus would operate 
electrically, since these sections would occur in 
the central area and might have to be under- 
ground. 


TRACK VARIATIONS 


The configuration of the special tracks would 
depend on the guidance system developed. It 
would include a roadway and perhaps some 
form of flanges. The roadway would have to 
be no wider than the distance between outside 
wheels, and the total width of a two-way track 
would be about 24 ft. Any number of bus routes 
could be established to connect various parts of 
the urban area with the central district. Each 
route would use a freeway for the central portion 
of the trip. Near the city centre the buses would 
move into the track. From this point on, the 
vehicle would operate automatically into and 
through the city centre. Electronic signals 
would accelerate, retard, stop, and switch the 
AC bus as appropriate. 

Outside the city area, the track network would 
be extended as traffic conditions and available 
funds dictate. As the network of tracks grew 
longer, time savings over the alternative of 
driving on the motorway would become greater. 
Automatic control of vehicles in the tracks would 
permit higher speeds than can be permitted under 
manual control. In addition, labour costs might 
be reduced. Bus operators would leave an 
inbound vehicle at the beginning of the track 
network and pick up the next outgoing bus. 
On the tracks, vehicles could run unmanned. 

Train operation does not appear to offer 
sufficient advantages. To forma train, individual 
AC buses would have to wait for each 
other at meeting points. As each vehicle 
travels to such a meeting point over city 
streets, delay could occur which would tend 
to increase total travel time. On outbound 
trips, passengers would have the problem of 
finding the particular vehicle in a train that would 
take them to their destination. 

Summing up, the authors suggest that this new 
type of system needs a vehicle that will have the 
flexibility of a manually operated bus; the speed, 
comfort, and safety of a railway coach; and the 
economy of automatic operation. If such a 
vehicle cannot be developed, they consider that 
in all but a few of the largest and most congested 
areas people will provide their own transport. 
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Howden compressor at the National Gas Turbine Establishment, Farnborough: (Crown Copyright reserved) 
Delivery—air at 5500 c.f.m. against 30 p.s.i.g. 


Howden Compressors 


compressor, developed for many years by Howden, 

lies in the uniformly rotary motion which gives a 
positive displacement without the use of any recipro- 
cating parts or valves. 


ANOTHER FEATURE, which in combination with 
the first brings such outstandingly practical advantages— 
is the precise ‘timing’ of the rotors by separately encased 
helical gearing so that an accurately controlled running 
clearance is maintained between the carefully-developed 
rotor profiles. 


THIS CLEARANCE eliminates metal-to-metal contact 
and mechanical wear-—it also dispenses with the need for 
rotor lubrication. Thus, being oil-free, the rotors do 
not easily pick up impurities, and the delivery itself 
is oil-free. 

Other advantages of the compressor are: 
Smwp.iciry—with easy maintenance: Hicu-Erriciency; 
delivers clean air or any non-corrosive gas: SMooTH 


()< OF THE important features of the rotary-screw 


FLow; needing only small receiver: Lirrte FLoor Space 
required; ViprATIONLEss; needs only light foundations. 


Howden compressors are driven through Howden 
speed-increasing gearboxes from any available power 
source. 


The range of Howden compressors :— 
Single-stage, up to 60 p.s.i.g. discharge; from 
650 c.f.m. inlet volume to 25,000 c.f.m. 
Two-stage, from 60 to 150 p.s.i.g. discharge; from 
2,000 c.f.m. to 25,000 c.f.m. 


Howden single-stage compressors may also be used as 
exhausters for vacuum down to 1/5 of the prevailing 
atmospheric pressure: two-stage for vacuums to 1/15 
of atmospheric pressure. 

Howden compressors have been supplied for: Pneumatic 
conveyors; Work’s compressed-air service; Distribution of Town’s 
gas; As boosters for high-pressure air or gas; As exhausters for 
evaporating plants. In the chemical industry; compressing 
butane, carbon dioxide, nitrogen, propane and steam. 


JAMES HOWDEN AND COMPANY LIMITED 


195 SCOTLAND STREET, GLASGOW, C.5, and 15 GROSVENOR PLACE, LONDON, S.W.1 
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Wiggin High-Nickel Alloys 
This handbook is essential 





To: Henry Wiggin & Company Limited, Wiggin Street, Birmingham 16 
Please send me without charge a copy of your new publication :— 


: ‘pee ; j ‘WELDING, BRAZING AND SOLDERING OF WIGGIN 
This new 86-page publication provides you with the HIGH-NICKEL ALLOYS’ 


most up-to-date data for guidance in joining Wiggin 
High-Nickel Alloys:—Oxy-acetylene, Metal-arc, 
Argon-arc, Resistance and Flash-butt welding. It 
also contains sections dealing with the welding of APPOINTMENT OR DEPT. 
dissimilar metals and on the lining of vessels. 


COMPANY AND ADDRESS 


—— = BESM33/9 











a HENRY WIGGIN & COMPANY LIMITED, WIGGIN STREET, BIRMINGHAM 16 
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Foremen: Leaders 


engineers employed at different levels | foreman must be thought of as the first 
more than took care of any supervisory | rank of management. I believe the 
engineering industry has to do as other 

Among engineering companies away | industries, such as chemical and food, 
from the principal groupings in the | have already done, and employ gradu- 
Midlands, London, Yorkshire and | ates and other men of higher education 


Dilution of the fore- | “!sewhere, there were repeated obser- | as foremen—as one stage in their per- 


man’s authority by the 
rise of such specialisms 
as work study, and the 
loss of trained men.) 


vations that it was not easy to find, or | sonal development. A proportion of 
even to hold, the best types of foremen. | foremen with this sort of background 

Another regional conclusion was | would not only provide these men with 
drawn by a Scottish works manager | vital basic experience but would also 
who said that suitable courses for the | rapidly raise the standard of foremanship 


from the larger to the | potential foremen were not available | 
smaller firms, are | in South West Scotland. He believed | 
among points raised 


that further education should be made | 
in further replies to | more easily available to adults and that | 
ENGINEERING’s mate | there should be more encouragement 
~ | of day release by firms. Alleging that 
eee ne |in South West Scotland there was | 


} 
man problem. | apathy among employers towards edu- | 


| cation of potential foremen, the same | 

| Bre replies have endorsed many of | works manager said that there was a 
the suggestions put forward earlier | tendency to take a man from his work | 

for improving the numbers and quality | bench, give him an overall, tell him he 
of candidates for positions as foremen. | is a foreman, and from then on expect 
There has been a significant move in | him to be a first-class foreman. 
the experience reported by those whose | The movement of trained personnel | 
returns are still coming in. Two-thirds | away from the big firms with their | 
of these say that they are meeting | training schemes to smaller companies | 
difficulties in finding suitable men to | who do not carry this overhead expense | 
promote. In the first 300 replies this is mentioned by Mr. J. B. Turner, the | 
group was only slightly more than half. | works manager of Hawker Siddeley | 
Approximately the same proportion | (Hamble) who produce diesel engine | 
of the later replies would like to see components, diesel generating sets, and | 
foremen given more status. A rather | industrial refrigeration units. 
higher percentage comes out in favour of | Mr. Turner says that in general he | 
more pay. | agrees that increased opportunities for 
Mr. F. B. McPherson, managing | university education inevitably deprive | 
director of the Glacier Metal Company, | industry of young men who, if the | 
says “ Our difficulty is not in finding opportunity had not been there, would | 





as a whole.”’ 

Mr. Rogers says that it is, of course, 
the case that foremen promoted from 
the ranks in the past were men of the 
sort of ability which today’s educational 
system is taking to university, Diploma 
of Technology, or HNC standards. 

But, he says, the assumption that 
many people make that this removes 


these people from being considered for | 





or Not? 


than the apprentice who at the end of 
his time is directed towards a staff job. 

Mr. D. Burgess, works director of 
Commer Cars Limited, Biscot Road 
works, Luton, reports that his company 
find great difficulty in inducing appren- 
tices, on leaving the apprenticeship 
scheme, to be diverted towards super- 
visory positions. 

“Until the considerable differential 
in wages, accepted by employers, be- 
tween the craft apprentice who immedi- 
ately receives the full rate, and the 
apprentice who is directed towards the 
staff is adjusted, we cannot see any 
improvement in the position. This is a 
vital point and militates against the 
desire of some of these apprentices to 
accept supervisory positions,’’ says Mr. 
Burgess. 

“In our branch of the motor industry 





it happens quite frequently that, on 





The survey asked 





First results of Engineering’s national survey were 
published last week, on page 478 


IF increasing difficulties in finding suitable men for 
promotion to foreman had been observed, 


and 
FOR suggestions to overcome the problem 








suitable men for promotion to foremen | have undertaken an apprenticeship and | appointment as foremen is based on the | completion of these courses, which are 
but in getting them to accept the associated technical training and been | antiquated idea that the foreman is an | usually undertaken by the pupil class, 


Position. _ available for promotion to foremen. 
““ Suitable men are either university; ‘A number of conscientious and | 
graduates or promising ex-apprentices. | responsible employers run apprentice- | 


the workers. 


| intermediary between management and there is a tendency for them to go 


towards sales or service branches of the 


One company which is known for | industry rather than works and tech- 


Neither group wishes to start work at | 
7.30 in the morning, or be labelled a 
shop-floor man while they are in their | 
twenties. They seek positions in 
research groups and development 
groups, in programming or in design 
and then hope to be transmuted across 
into effective man management in their 
early thirties but, of course, if they 
have not tackled a foreman’s job they 





ship schemes which have to be adminis- | its enlightened approach to staff prob- 
tered and allow their apprentices to | lems and to apprentices reports that 


nical departments.” 
The claims of the forty-fifty age group 


attend technical schools in working | despite steps it has taken it is still are advanced by a director of an instru- 
time. This provides a pool of skilled | finding difficulty in obtaining the right | ment company. The ambition of the 


engineers from which not only foremen | man for the foreman’s position. 
but production engineering grades are 


drawn. This involves the companies | (London), metal fabricators, perforated 


| metal and galvanising. Their works 
| director, Mr. G. R. Blakeley, says that 
| in order to enhance the prestige of the 


in a certain amount of expense. 


are woefully short of experience.”’ 


| * 9 
A parallel view is taken by a West Poaching : 
Midlands firm manufacturing steel ** A very large number of small firms 
tubes. Their personnel director con- | have no such schemes and thereby | 
siders that the greatest difficulty is the | save the expense of training labour. 
counter-attraction of such technical | They also do not operate welfare 
posts as planning, methods, time study, | schemes to the same extent as the large 
development engineering, and so on. | companies and consequently end up 
Jobs in these sections usually have | with a lower overhead structure. They 
shorter hours, better working con- are able to offer slightly more advan- 
ditions, and similar, or better, pay. | tageous terms to the men who have 
Several firms believe that the enhanced | been trained by the responsible com- 
prestige of these occupations has taken | panies and again the pool of labour 
away from the authority, and to some | from which the larger companies would 
extent the responsibilities, of foremen. | draw their foremen, planning engineers, 
Among the companies who have | estimators, service engineers, etc., is 
reported no difficulties, both among | depleted. | 
early replies and those coming in later,, ‘* This is a burden which the respon- 
one of the most interesting groups has | sible companies must bear, but it seems 
been the firms of most rapid expansion. | to me that all companies should be 
From these it is usually stated that with | bound by law to employ a certain pro- 
a growing labour force, appointment of | portion of apprentices and give them 
foremen has not presented difficulties. | certain basic training to ensure the 
This appears to be because such firms | adequate supply of material suitable 
have not had great difficulty in attracting | for up-grading to positions of respoa- 
new men, often because they are working sibility above that of the semi-skilled 
a good deal of overtime and have other | worker and unskilled craftsman.” 
attractions. More than one firm| Mr. T. G. P. Rogers, the personnel 
specialising in electronics found that the | director of Hardy Spicer, the motor | 
very high proportion of qualified | component manufacturers, wrote: “ The | 

















foreman’s position, the company 
recently placed all its foremen on the 
monthly staff payroll, thus implying 
senior status. 

“ They are paid an upstanding wage 
and do not now receive any form of 
bonus or payment for overtime, allow- 
ance being made in the consolidated 
rate. 

“We also send foremen and under- 
foremen to various residential courses at 
technical colleges, usually covering a 
three week period,”’ wrote Mr. Blakeley. | 

The chief training executive of a major 
engineering group in the aircraft and 
other engineering industries, which 
sometimes meets difficulties in appoint- 
ing foremen, tersely summed up his 
proposals for meeting the situation. 
Foremen, he said, should be accorded 
more responsibility, more status, more 
management participation, and more 
salary. There should be a certificate or 
diploma in foremanship following a 
nationally recognised course of spare 
time training. 

A new point that apparently causes 
considerable difficulty emerged—it is 
that the craft apprentice going straight 





on to a production job is better paid 





| best of the younger generation will 
The company is G. A. Harvey | carry them “ past the foreman status "’ 


and therefore they are reluctant to 
undergo training as a foreman seeing 
this as in most cases an “end of the 
road "’ job. 

It would be no use suggesting tha the 
academic failures should be the group 
from which future foremen were 
selected, writes the same director 
He suggests that instead of concentrat- 
ing on trying to find a foreman in the 
25-30 age group there might be a more 
ready acceptance that the 40-50 year old 
man has achieved by his years of experi- 
ence most of the qualities which it is 
hoped the younger generation can be 
trained to acquire. 

An exasperated call for better stan- 
dards of general education is made by 
the managing director of Farmweld, of 
Blandford Forum, Dorset, a structural 
and agricultural engineering firm. 
Among the firm’s apprentices there 
have been boys whose school reports 
spoke of ability “far above average” 
but who turned out to be unable to spell 
or successfully to do the simplest 
addition. From this company’s experi- 
ence it looks as if the standard of 
general education is far below its 
equivalent of 30 or 40 years ago. 
Furthermore, modern teaching might 
do more in creating a sense of respon- 
sibility or instilling some ambition to 
reach positions of responsibility. 
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Automatic Motorways for Dense Traffic 


Using automatic vehicle con- 
trol, road capacity can be in- 
creased by about 70 per cent. 
A proposed electronics system 
uses embedded cables, and 
controis steering, speed and 
spacing. Metallic obstructions 
are detected and appropriate 
action taken. 


Ate vehicle control systems aim to 

reduce driver effort and improve comfort, 
to improve safety, and to increase road capacity. 
As is described in an article on page 504 of this 
issue, automatic control systems offer the oppor- 
tunity of combining the speed and safety of rail- 
way systems with the flexibility of a car or bus. 
At the research laboratories of General Motors 
Corporation a model road system has been con- 
structed that accommodates both automatically 
controlled cars and manually controlled ones— 
an obvious advantage during the transition 
period following the first introduction of an 
automatic system. The layout of the model is 
illustrated in Fig. 1. 

The functions performed automatically in the 
GMR Auto-control System consist of providing 
guidance along the correct vehicle path, detecting 
obstacles in the automatic control lane, regulat- 
ing speed to prevent collision with other vehicles 
or obstacles, and providing warning signal lights 
to control use of the automatic lane as a passing 
lane for manual cars. 

From the stand point of ease of transition 
from manual to automatic control, it would be 
desirable to have all the special equipment con- 
tained in the car. If neither active nor inactive 
control equipment were required in the road 
itself, vehicles could operate under automatic 
control on present road systems. However, 
there appear to be many shortcomings in such 
an arrangement, particularly with the respect to 
sensing all the information required to regulate 
speed and direction from the vehicle itself. For 
this reason, General Motors have divided the 
control equipment between the car and the road. 
In addition, a block system for detection of 
obstacles and speed control has been adopted 
rather than a continuous spacing control system, 
for reasons of simplicity and reliability. In fact, 
a number of design choices involving a compro- 
mise between reliability and operating efficiency 
have been made in favour of reliability. 

A description of the system is given in a paper 
“Automatic Highway and Driver Aid Develop- 
ments,” by H. M. Morrison, A. F. Welch, and 
E. A. Hanysz, read during the National Auto- 
mobile Week of the Society of Automotive 
Engineers at Detroit. 


STEERING CONTROL 


The essential features of the system are 
embodied in a scale model oval track, about 
20 _by 30 ft overall, representing a four-lane 
divided highway. Distances and speeds are 
1/40th scale, the track being arbitrarily divided 
into 16 five foot blocks, simulating a stretch of 
highway 6/10th mile long. Each block repre- 
sents 200 ft on an actual highway. To provide 
space for the batteries and electric motors 
required to drive the test vehicles, model buses 
are used. All the transistorised electronics 
sufficient to sense the input signals and to pro- 
vide controls for the power systems of a full- 
scale car are mounted on two insulated boards 
which also serve as a frame for the bus mechan- 
ism. An electric torque motor turns the front 
wheels to provide steering corrections. The 
layout of the control wires in one block of the 
automatic highway is shown in Fig. 2. 

Providing steering control signals from the 
road is relatively simple. Since the desired path 
of the car is the same as that of the road, only 
the position error of the car on the road must be 


sensed for guidance. The required steering 
correction can then be determined, taking into 
account the car response characteristics in order 
to assure system stability. 

The steering control element in the model 
highway is in the form of a criss-crossed wire 
that essentially forms two parallel wires running 
down the centre of the traffic lane. The wire 
carries a 50kc/s signal, and is also used for 
speed sensing. Two pick-up coils mounted on 
the underside of the model car straddle the criss- 
crossed wire—changes in the voltage between 
the two coils, as determined by their positions 
relative to the wire, automatically adjust the 
steering mechanism to keep the car on course. 
This technique is similar to that demonstrated 
on a full-sized car by the laboratories in 1958. 

Rather than allow each vehicle to select its 
own speed, it was decided that all cars under 
automatic control should operate at the speed 
limit of the road. This eliminates the many 
passing situations that otherwise develop, simpli- 
fies the automatic equipment, and also prevents 
delays in the automatic lane due to slow vehicles. 
Such expeditious handling of traffic is one of 
the greatest potential virtues of automatic car 
control. 

A scaled top speed of 60 m.p.h. was arbitrarily 
established for the scale vehicles running on the 


Fig.1 In the 1: 40 scale 

model, miniature buses 

carry the control equip- 

ment that would be needed 
in a full-scale car. 


model road. Provision is also made to auto- 
matically impose a 30 m.p.h. speed limit or to 
stop cars completely under circumstances when 
60 m.p.h. is not safe. Ina full-scale application, 
any maximum speed could be selected and 
varied automatically to compensate for changes 
in vehicle performance and driving conditions— 
for example, a wet road surface, ice, or darkness. 

To provide automatic speed control, two 
basic requirements must be met. The car’s 
speed must be measured precisely, and its value 
must be accurately compared with the required 
value as given by a speed command signal. 
Any differential between these two quantities 
can be used to initiate automatic adjustment of 
the car’s speed through control of accelerator 
and brakes. 

In the model the cross-crossed wire is arranged 
so that the crossovers are spaced at regular 
intervals. A centrally located speed pick-up 
coil receives zero induced voltage midway 
between crossovers, and such a succession of 
definite markers can be counted. The car 
measures its own speed by a count of the number 
of voltage nulls passed per second. A cross 
spacing is selected so that 1 c/s is equivalent to 
1 m.p.h., both in the model and in the full-scale 
road. 

Another wire, running down the centres of 


the crossovers of the speed control wires, carries 
a speed command signal that is picked up by 
another coil on the car. This wire carries a 
signal of about 90 kc/s modulated by either of 
two low frequencies to provide the 60 m.p.h. 
and 30 m.p.h. command signals. For zero 
command speed, or “ stop,” the signal is inter- 
rupted. If the car’s speed differs from the 
command speed, an error signal is created 
proportional to the difference between the 
frequency of the command-speed modulating 
signal and the number of voltage nulls per 
second from the criss-crossed wire. The error 
signal regulates the current to a small electric 
motor in the model, causing the car’s speed to 
become equal to the road command speed. 
In a full-sized vehicle the signal would be used 
to control the accelerator and brake pedal. 
The actual frequencies suitable for a full-scale 
installation would depend on the details of the 
electronic equipment used. 


OBSTACLE DETECTION 


The speed and acceleration of individual cars 
on an automatic road must be related to the 
position and speed of other vehicles or obstacles 
present on the road. It appears that the detection 
of obstacles must necessarily be part of the road 
equipment because of certain fundamental 


limitations in such car-borne sensing equipment 
as radar, ultrasonics or infrared. 

The GMR auto-control system provides for 
the electromagnetic detection of vehicles and 
other metallic objects in the automatic lane. 
Embedded below the surface of each 5 ft block 
(representing 200 ft on an actual highway) are 
four obstacle detector coils (secondaries) and a 
larger coil (primary) that encloses these four. 
The arrangement is shown in Figs. 2 and 3. 
The four secondary coils are connected in pairs, 
the two coils in each pair being connected in 
opposition and spaced alternately with the two 
coils of the other pair. Metallic objects have 
eddy currents induced in them by the alternating 
magnetic field produced by the primary coil, 
which is energised with alternating current. 
This results in a disturbance in the magnetic 
field through the secondary coil over which the 
obstacle is located and the resulting unbalance 
in induced voltage provides a reliable indication 
of the obstacle, whether stationary or moving. 
The time interval between the detection of the 
object by successive secondaries gives an approx- 
imate indication of the speed of the obstacle. 
Its presence and speed is used to regulate the 
command speed in the following blocks. 

A car travelling at over 30 m.p.h. causes a 
30 m.p.h. (half speed) command signal to exist 
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in the first block to the rear and a 60 m.p.h. 
signal in the second block to the rear. A car 
travelling at 30 m.p.h. or less causes a “ zero” 
speed command signal to exist in the first block 
to the rear and a 30 m.p.h. signal in the second 
block to the rear. Thus, if a car unexpectedly 
stops in block 9, for example, the following car 
would be stopped in block 8, and the next car 
would be stopped in block 7. If another car 
were approaching from behind at 60 m.p.h., 
its speed would be cut to 30 m.p.h. in block 5, 
and it would be stopped in block 6. 

To avoid the need for a great deal of road 
control equipment it is proposed that the driver 
should revert to manual control when fixed 
obstacles are encountered. The manual lane 
can be used for getting around the obstacles 
before resuming automatic operation. In fact, 
if an automatic vehicle is stopped for an obstacle, 
it becomes an obstacle itself, and is not allowed 
to continue automatically, even though the 
original obstacle might be removed. To return 
to automatic control the driver must manually 
accelerate the car over 30 m.p.h. and then 
operate the auto-control switch. 

In general, drivers of manually controlled 
cars would drive as usual, keeping in the right- 
hand (USA) lane, which is not fitted with 
automatic control equipment. Their use of the 
left lane for passing is regulated in the GMR 
model by traffic signals that indicate the presence 
of an automatic car in the immediate vicinity. 
The warning lights are turned on by a 2 kc/s 
signal from a coil on the automatic car to the 
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speed command coil in the road. These lights 
“travel”? with the car to warn manual cars 
that the automatic lane is in use. For example, 
when an automatic car enters block 8 it turns on 
the lights in blocks 7, 8, 9, 10. When it enters 
block 9, light 7 goes off and light 11 comes on. 
In an actual installation, one light would be 
installed for each 200 ft block. If a manual car 
entered against a signal it would be detected 
as an obstacle and cause the following automatic 
cars to stop. 


CAPACITY AND COSTS 


A previous analysis of automatic driving, 
making somewhat idealistic assumptions, has 
shown that automatic control offers a potential 
increase of about 100 per cent in vehicle capacity 
for speeds above 10 m.p.h. In the GMR model, 
where the finite block length, uncertainty as to 
the position of the car in a block, and length of 
the obstacle detector have to be taken into 
account, calculations based on a number of 
different block lengths show that for block 
tengths of 5 and 20 ft an increase over the best 
capacity that a normal driver can attain, of 
70 and 50 per cent in road capacity, can be 
realised. 

In the actual design of an automatic highway, 
the parameters which would have to be taken 
into account are the block length, the obstacle 
detector coil length, the maximum car speed, 
and the minimum allowable deceleration for the 
automatic vehicles. Vehicle costs increase as the 
last two variables increase, and highway capacity 
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Fig. 2. The road surface in the automatic lane is split up into blocks, each containing a number 
of control loops. 
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Fig. 3 Detection of metallic obstacles is carried out by sensing unbalance due to the presence of 
metal within a secondary coil. Amplifiers are doubled to increase reliability. 
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increases. Highway construction costs decrease 
with block length and coil length, but the capacity 
decreases. The best compromise between the 
different parameters involved can only be 
decided when the particular application of the 
system is known. 

Although a multiple-turn secondary would 
allow a decrease in the primary power needed 
to obtain a given signal voltage in the secondary, 
a single turn of low resistance wire affords a 
simpler, more rugged installation. If the coils 
are made smaller, a multiturn coil may be pre- 
wound, and installation becomes more practical. 
However, the smaller size would increase the 
number of detector components needed to 
cover a given area. As shown in the diagram, 
the opposed secondary coils are balanced in 
output voltage by adjusting the variometer for 
a minimum. 

Since neither the primary nor the secondary 
coils are tuned, small changes in the circuit 
parameters will not affect the performance of 
the system. If the primary and secondary wires 
have been laid together where possible, a small 
separation of the two wires at one point would 
cause a detectable change in the balance of a 
pair of secondary coils. Thus, a finite separation 
of the primary and secondary wires improves 
the reliability of secondary balance. 


RELIABILITY 


The table below shows the possible failures 
that could occur in the obstacle detection system 
and the accompanying results. Since the only 
unsafe failure would be a defective amplifier, 
two amplifiers in parallel are used with each 
pair of secondary coils, to increase reliability. 


Chstacle Detector Failures and Effects 
Failure Result 
Loss of signal to primary coil Secondary coils in adjacent 
(broken primary, faulty os- blocks become unbalanced. 
cilator, power failure to one 
block) 
Loss of secondary pick-up (cut 
secondary) 
Amplifier No. 1 fails. 


Sufficient noise to trip high- 
gain amplifier. 
Redundant amplifier works. 
Redundant amplifier fails. Amplifier No. | works. 
Both amplifiers fail. System fails. 
Power failure to whole road. Speed command  beco 
“ zero” in all blocks. 

A reliability analysis carried out by General 
Motors shows that for component reliabilities 
of the hypothetical road and vehicle as low as one 
failure in 10,000, the reliability of safety for 
16 million vehicle miles is high but the reliability 
of travel is low by comparison. If reliability of 
components is increased the reliability of travel 
increases, and the safety goes up much faster. 
An interesting comparative statistic is the 
current reliability of 0-5 in the USA (at the 
50 per cent confidence level) that a driver will 
stay alive after 16 million vehicle miles. For 
component reliabilities of 1 in 10 * and 1 in 10°, 
the comparative figures for the automatic 
system are 0-102 and 0-0000102. 

In general, it can be said that high reliability 
of safety can be obtained by using enough redun- 
dant components. But if the system imposes a 
stop because one of the first line set of com- 
ponents has failed, a major difficulty will be the 
fairly frequent automatic stops the system causes. 
The fact that the obstacle detection system 
cannot detect non-metallic objects may prove 
to be the most severe reliability limitation. 


ROADSIDE ELECTRONICS 


Electronic motorways will only evolve gradu- 
ally, many features first appearing as driver aids. 
A number of such devices have been produced at 
the research laboratories of General Motors, 
including “ Electro Lane”’’ which is applicable 
to present roads; it warns drivers when their 
cars get too near the edge of the lane or road. 
For example, a buzzer located on the left side 
of the car would be actuatea if that side were 
too near the edge. It could also be adapted to 
give warning of parts of the road requiring special 
attention, such as a junction or sharp curve. 
Another system developed by General Motors 
is Hy-Com which brings into the vehicle a voice 
message concerning the road conditions ahead 
and is complementary to visual aids. 
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Safe Barriers on Motorways 


Barriers dividing dual carriage- 
ways have to contain out-of- 
control vehicles but be flexible 
enough to prevent fatalities. 
Blocked-out metal beam and 
chain link barriers have been 
found suitable. 


DNase dual carriageways reduce greaily 

the number of head-one collisions, it is still 
possible for a car to go out of control, cross the 
centre strip and, very often, cause a fatal accident. 
A report by the California Division of Highways, 
for example, shows that one-fifth of the fatal 
accidents that occur on motorways are the result 
of this type of collision. To reduce these 
fatalities a centre barrier is erected that has the 
duty of not only preventing an out-of-control car 
from crossing into the wrong lane but also, if 
possible, bringing it to rest with little injury to 
the passengers. A similar problem is involved 
in preventing out-of-control vehicles from running 
off bridges or elevated roads. 

Details of tests to find the best form of con- 
struction for such barriers carried out by the 
Department of Public Works, California, are 
reported in a paper “ Full Scale Testing of 
Highway Bridge Rails and Median Barriers,” by 
F. N. Hveem and J. L. Beaton, read at the 
National West Coast Meeting of the Society of 
Automotive Engineers. 

All the preliminary tests were carried out by 
driving a medium weight car under remote con- 
troi into various types of barriers at about 
60 m.p.h. and a collision angle of 30°. Final 
ests were made on the two designs emerging as 
best by driving a 34 passenger bus into collision 
with the barriers at 40 m.p.h. and also at an angle 
of 30°, which represented slightly more than 
twice the kinetic energy of the 60m.p.h. cars. 
The 60 m.p.h. speed and the angle selected were 
chosen as representative of the more severe type 
of oblique collision that records of accidents 
showed to be likely. 

Movements of the car and barrier at the time 
of collision were recorded by a number of high- 
speed and conventional ciné cameras placed 
around the test site. Dynamic data were 
deduced from the film. In addition further 
information was obtained by deceleration record- 
ings taken from accelerometers in an anthropo- 
metric dummy restrained in the car seat by a 
belt. Typical data for the different types of 
barrier are shown in the drawings. 


Rigid Barrier 


The design of a rigid barrier and the accelera- 
tions and damage involved in a collision with it 
are shown in Fig. 1. In fact, a rigid barrier is 
defined as one that exhibits little or no deflection 
under the condition of oblique collision loading. 
The resultant vehicular decelerations are rela- 
tively low in the longitudinal axis (with possible 
high peaks of short duration) and relatively high 
and of significant duration in the transverse axis. 
In the test illustrated, the dummy suffered con- 
cussion, and severe shoulder and chest injuries. 
The car, a Chevrolet Sedan weighing 3,850 Ib, 
was damaged beyond economic repair and took 
124 ft to bring to a standstill. The guardrail 
deflected 22 in and 20 ft of the barrier was broken. 


Semi-Rigid Barrier 


The design of a semi-rigid barrier and the 
accelerations and damage involved in a collision 
with it are shown in Fig. 2. A semi-rigid barrier 
is one that deflects appreciably but within limits 
so as to form a smooth “ pocket’ under the 
conditions of oblique collision loading. The 
accelerations sustained in this case are moderately 
high in both longitudinal and transverse axis 
and of appreciable duration. In the test illus- 
trated, the dummy sustained possible shoulder 
and head injuries and the car damage was 


assessed at $900; the vehicle travelled another 
94 ft after the impact. 


Flexible Barrier 


The design of a flexible barrier and the acceler- 
ations and damage involved in a collision with it 
are shown in Fig. 3. A flexible barrier deflects 
considerably and gradually slows a vehicle under 
conditions of oblique collision loading. The 
resulting decelerations sustained are of relatively 
low magnitude in both axis. Dummy injury in 


the test illustrated was confined to minor scalp 
lacerations. The car, however, was beyond 
economic repair. Such a barrier would not be 
serviceable for elevated roadways or bridges. 

To date, 50,000 ft. of cable-chain link barrier 
and 40,000 ft of blocked-out metal beam barrier 
have been installed in California and have been 
open to traffic for an average of about 5 months. 
During this time 32 accidents have been reported 
by the highway patrol and property damage to 
the barriers indicate innumerable other minor 
accidents. Two fatalities occurred as a result of 
the 32 accidents but any one of these accidents 
could have been more serious if the barrier had 
been of improper design. 
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25 MW Hydro-Electric Scheme Planned in Glen Nevis 


One of the highest heads in the country—940 ft— 
will be tapped if the North of Scotland Hydro- 
Electric Board’s plans for Glen Nevis are 
authorised. When completed, the scheme will 
provide an annual output of 82 million units 
from an underground power station of 25 MW 
capacity. Water for the scheme will be impounded 
behind an arch concrete dam, 240 ft high, built 
across the head of a gorge at the remote end of 
the glen. The new loch will be about 14 miles 
long and from there the water will be taken by 
tunnel to the power station which is to be built 
close to the shore of Loch Levin, discharging 
into the loch at a point about two miles west 
of Kinlochleven. 

Water is also to be collected for the scheme by 
piped aqueducts and tunnels from some streams 
north and south of Glen Nevis, on the north 
side of Loch Leven and from tributaries of the 
River Kiachnish which flows into Loch Linnhe. 
After passing through the turbine, the water will 
be released down the Water of Nevis at the end 
of the gorge below the dam. 

Special care is to be taken to leave the natural 
beauty of the glen undiminished by the works— 
the present access to the Ben Nevis peaks will 
not be affected, only a quarter of the dam will 
show above the gorge (not everybody would 


complain if the whole of it showed) and the 
compensation water will ensure that the streams, 
and the fishing, do not suffer. The guaranteed 
flow in the Water of Nevis at the waterfall at 
Polldubh will be greater than the flow there 
during the summer. In addition, there will 
remain the natural flow from tributaries of the 
River Nevis below Polldubh. With the reservoir 
full, the height of the famous Falls of Steall, in 
the upper part of the Nevis valley, will be reduced 
to about half. The sides of the gorge are steep 
enough that, when the water in the reservoir 
falls, no unsightly margin will be left. 

To meet the needs of construction, the existing 
road up the glen will have to be strengthened and 
extended as far as the dam, opening up a new 
stretch of the glen to touring motorists. Access 
would be built around the head of the dam and 
a new footpath constructed along the northern 
edge of the reservoir. 

Electricity demand in the board’s area has been 
increasing at a rate of 7 per cent per annum and 
the new power station will generate only when 
there is a demand. The board emphasise that 
the scheme will permit generation at a cost that 
is less than is possible by any form of thermal 
generation. The current generated at the Loch 
Levenside power station will be fed into the 
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Highland grid by a short transmission line which 
will closely follow an existing road to a sub- 
station that serves the locality. 

Construction of the works is expected to take 
four years from the date of commencement and 
the peak labour force will reach about 450. 
Cost of the works is put at £4,200,000. 








Structural Sandwiches with Polystyrene Cores 


Stressed skin plywood units that were used in 
buildings erected 13 years ago in the Far North 
of Canada, have shown little deterioration 
despite hard wear. Nevertheless, structural 
sandwich systems are now replacing the stressed 
skin systems and the design and use of plywood 
for prefabrication has been reviewed by the 
Canadian Division of Building Research, National 
Research Council; the results are being published 
in NRC paper No. 5761, available from the 
Council in Ottawa. 

Structural sandwich design follows the stressed 
skin principle in that strong “* skins *’ become the 
main load-bearing elements. The core, however, 
is very light and, being bonded over the full area, 


serves primarily to provide stability to the skins, 
so enabling the skins to be stressed to their yield 
point without buckling. A typical core is made 
of foamed polystyrene plastic, but such sandwich 
constructions are not yet generally competitive 
with earlier forms of stressed skin or wood frame 
construction. Foam plastics, particularly the 
foamed polystyrenes, however, do provide high 
thermal insulation and a good resistance to water 
vapour. Phenolics, resorcinals, ureals, epoxies 
and other plastics are all well established as 
adhesives for this work, and rubber-resins are 
now proving suitable for fast pinch-roll pro- 
duction of structural sandwich board. 

The structural sandwich can be used for a 


complete wall, roof or floor section and, as it 
comes in large sheets, piece-handling in manu- 
facture and erection is relatively cheap. A load- 
bearing wall in a small building need only be 
2 in thick and may weigh less than 2 Ib per sq. ft. 
Against these advantages have to be set the 
high standard of shop control and inspection 
required during manufacture; jointing and the 
provision of windows, doors, partitions and 
other service elements have to be carefully 
designed if costs are not to become excessive, 
so that, in this respect, it is as well to standardise 
panels on a modular basis; and the designer must 
appreciate the acoustical, fire and bowing 
problems that can be met, 





£4 Million Extensions at Port Harcourt 


The £4 million wharf extensions at Port Har- 
court, Eastern Nigeria, modernising and more 
than doubling the port’s handling capacity 
were officially inaugurated by Princess Alexandra, 
on October 10. 

The extensions are being constructed for the 
Nigerian Ports Authority by Taylor Woodrow 
(Nigeria) Limited, of Lagos and London, and 
are now nearly complete. The consulting 
engineers are Coode and Partners of London. 
The works include 1,600 ft of wharf wall, giving 
three extra berths; three large transit sheds; 
a warehouse and a dock office block, customs 
house, mechanical workshops, storage and ancil- 
lary buildings. A new road system and a railway 
marshalling yard—a major part of which is on a 
six-acre area of reclaimed swamp—have also been 
constructed. The original four-berth wharf was 
built in the 1920’s, and the new development 
makes a substantial addition to the Nigerian 
economy. 

As each phase of the contract has been com- 
pleted it has been handed over and used imme- 
diately. Already considerable—cargoes through 
the port last year reached the one million ton 
mark—traffic has been increased in the past few 
years by oil exports, now at 16,500 barrels a day 
and rising. 

Taylor Woodrow began operations in 1957 
and the works are completed except for a part 
of the wharf wall at No. 3 berth, its associated 


transit shed and a few of the ancillary buildings 
at the northern end of the site. 

The wharf superstructure is a heavily reinforced 
concrete box, 36 ft 6 in wide by 15 ft deep, which 
runs the full length of wharf to carry drainage, 
water and electricity services. Mooring bollards 
and rail tracks for trains and cargo cranes are 
let into the deck slab and the river wall is faced 
with heavy timber fenders. Precast concrete 
piles support the superstructure. Set in tows of 
five, the piles are tied laterally at 12 ft centres by 
reinforced concrete beams linking the caps of 
each bent. This foundation is faced on the 
waterside by a row of Larssen sheet piles. 

The transit sheds and warehouse are steel 
framed with concrete block walls and roofs of 
asbestos cement sheeting. Floors are of 44 in 
thick reinforced concrete with a 12 in granolithic 
finish laid monolithically. All four buildings are 
supported on reinforced concrete piled founda- 
tions. Over 1,120 piles have been driven for the 
buildings, the mechanical workshop and the wharf 
itself. A large precasting yard on site produced 
the piles, in addition to 9,250 ft run of pipes up 
to 36 in in diameter, 16,000 ft of channel for site 
drainage; and 135,000 blocks of varying sizes for 
use in the warehouse, transit sheds and other 
buildings. 

The reclamation of the swamp, where the new 
marshalling sidings are laid out, was carried out 
by laying a fascine mattress directly on the mud. 


The fascine, 12 in of brushwood bound between 
two meshes of selected creeper, was overlaid up 
up to 12 ft of sand fill dredged from the river. 
Delivered to the site by barge from the dredger 
two miles upstream, the sand was pumped 
hydraulically through a pipeline to the swamp. 
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Laying Down 


California has introduced leg- 
islation to limit air pollution 
by car exhausts. itis based on 
carbon monoxide and hydro- 
carbon concentration levels. 


7 growing number of vehicles on the road 
brings with it a serious problem of air 
pollution. Already the concentration of exhaust 
gases in some areas is high enough to cause 
discomfort and, if some form of government 
control is not introduced, the situation can only 
deteriorate. 

However, legislation in this matter is very 
difficult. While it is agreed that the removal of 
smog is desirable, it is not clear which com- 
ponents of vehicle exhausts ought to be outlawed. 
The complexity of this problem has been under- 
lined by Di. L. Wayne, a photochemist with the 
Los Angeles County Air Pollution Control 
District. “In a system as complex as the 
polluted urban atmosphere, where variable 
amounts of a large number of substances of 
widely differing reactivity are mixed together 
and irradiated under incompletely predictable 
weather conditions to undergo inadequately 
understood reactions yielding unidentified pro- 
ducts of unknown stability which cause numerous 
different physical and physiological manifesta- 
tions it is, therefore, rash to specify very narrowly 
the amount of improvement to be expected from 
any change.” 

However, the obvious effect of smog on the 
well being of millions of Californians has 
generated a strong pressure to do something 
about it, and a bill has been passed that will 
require the control of vehicular emissions. 


ANTI-POLLUTION DEVICES 


The Act is interesting from a number of points 
of view, particularly in its relevance to future 
British legislation and, consequently, exhaust 
equipment design. The legal framework and 
the viewpoint on air pollution that underlies it 
are discussed in a paper “ The California Motor 
Vehicle Emission Standards,” by Mr. G. C. 
Hass, senior air sanitation engineer, California 
Department of Public Health. It was read at 
the West Coast Meeting of the Society of Auto- 
motive Engineers. 

The State Department of Public Health had 
to develop and publish by 1 February, 1960, 
standards for the quality of air and for emissions 
of exhaust contaminants from motor vehicles. 
When these were adopted a law was passed that 
provides for the establishment of a thirteen-man 
control board, responsible for the issue of 
certificates of approval for motor vehicle pol- 
lution control devices. The bill also stipulates 
that after one year from the date on which the 
board has certified two or more contro! devices, 
all new cars registered in the State must be 
equipped with such devices. 

In establishing standards for air quality, it 
was found necessary to distinguish three levels 
of concern. The levels are not merely different 

of severity but represent qualitatively 
different effects. The three are as follows. 
“ Adverse level *—the level at which there will 
be sensory irritation, damage to vegetation, 
reduction of visibility, or similar effects. 

“* Serious level *’—the level at which there will 
b> significant alterations of bodily functions or 
which is likely to lead to chronic disease. 
** Emergency level ’—the level at which it is 
likely that acute sickness or death in sensitive 
groups of persons will occur. 

Two of the numbers which establish the air 
quality levels quantitatively were used to form 
the basis of the motor vehicle exhaust standards. 
These are: at the adverse level—the “* Oxidant 
Index ”’ should not be more than 0-15 ppm 
for one hour by the potassium oxide method: 
at the serious level—the carbon monoxide level 
should not be above 30 ppm for eight hours. 


the Law for Car Exhausts 


The oxidant index standard was based on its 
empirical association with the smog effects of 
eye irritation, typical oxidant plant damage, and 
photochemical aerosol formation. The carbon 
monoxide standard is chosen, in spite of the 
fact that it is not involved in the sensory experi- 
ence of smog, because it represents a medical 
judgment of the level of significant impairment 
of bodily function in a sensitive segment of the 
population. There have been occasions when 
this standard has been exceeded in Los Angeles. 
{In London, carbon monoxide concentration 
varies from about | ppm in Hyde Park to about 
500 ppm in the Blackwall Tunnel.]} 

Translating the air quality standard from 
carbon monoxide into a corresponding exhaust 
standard was a relatively simple matter. A source 
inventory was constructed and extrapolated to 
the year 1970 as a design date. This indicated 
that for practical purposes the only significant 


Standards for Emissions of Motor Vehicle Exhaust Contaminants 





Hydrocarbons—275 p.p.m. by volume as hexane (0-165 mole 
per cent carbon atoms) 


Carbon monoxide—1-5 per cent by volume 


(The standards refer to composite sample representing 
the driving cycle described below. Exhaust gas volume 
shall be adjusted to a dry exhaust volume containing 
is = cent by volume of carbon dioxide plus carbon mon- 
oxide) 


a 





Acceleration Percentage Percentage 





Condition m.p.h. per total total sample 
sec time by volume 
Idle “~ ‘Ss ~ 15-0 42 
Cruise 
20 m.p.h. ai — 69 5-0 
30 m.p.h. oh ae 5:7 6-1 
40 m.p.h. -— 2-7 4-2 
50 m.p.h. 0-7 1°5 
Acceleration 
m.p.h 3-0 1-1 5-9 
0-25 m.p.h 2:2 10-6 18-5 
15-30 m.p.h 1-2 25-0 45:5 
Deceleration 
50-20 m.p.h. 1-2 10:2 2-9 
30-15 m.p.h. 1-4 11-8 3-3 
30-0 m.p.h. 2-5 10:3 2-9 
100-0 00-0 











source of atmospheric carbon monoxide was 
motor exhausts. To maintain concentrations 
below the standard set, a 60 per cent reduction 
in exhaust carbon monoxide was indicated. 

The oxidant index was more difficult to 
translate into an exhaust standard. In this 
case the air standard refers to substances that 
do not appear in vehicle exhausts, but which 
have their origin in the action of sunlight on 
materials emitted from motor exhausts as well 
as from other sources. This imposes the necessity 
to consider the quantitative relationships between 
the photochemical products and the concen- 
trations of the primary pollutants. At present, 
such conclusions must be labelled hypothetical. 
Nevertheless, a ton of cement dust is not the 
same as a ton of butadiene in smog significance. 

It has been established that California smog 
is formed by photochemical reactions involving 
primary organic compounds and oxides of 
nitrogen. It has been shown in experimental 
chambers that the complete removal of either 
of these components effectively prevents the 
development of smog. Identification of the 
reaction products does not give a firm clue to 
the significance of a given compound, however, 
since the identity of the smog components that 
cause eye irritation, plant damage, and haze 
formation is still incompletely known. 

Experimentation has been seriously limited by 
the difficulty in quantitative measurements of 
biological effects caused by unknown substances. 
Nevertheless, experiments have consistently 
shown the particular importance of olefinic 
compounds in the production of eye irritation, 
vegetable damage, and photochemical aerosol 
formation. They have also shown an apparent 
dependence of the reactions on the ratio of 
organics to nitrogen oxides. 





In the light of these results, the assumption 
concerning the smog mechanism that was made 
in the development of the exhaust standards was 
that the maximum concentration of eye irritants, 
phyto-toxicants, and photochemical aerosol 
which can be developed in a polluted atmosphere 
is proportional to the initial concentration of 
olefins. Accordingly, the significance of various 
sources was evaluated in terms of olefin emissions, 
by which scale motor vehicle exhausts come way 
out on top. It was concluded that an 80 per 
cent reduction in exhaust olefins would be 
required. Since field survey data on vehicle 
emissions are expressed in terms of hydrocarbons 
as measured by hexane-sensitised infra-red 
analysers, the standard was expressed in terms 
of hydrocarbons instead of olefins. 

The exhaust standards do not include a value 
for oxides of nitrogen. The reasons for the 
omission include, firstly, the fact that the air 
quality standards do not call for a reduction in 
nitrogen dioxide as such. Therefore, an exhaust 
standard must be justified on the basis of the 
involvement of nitrogen oxides in photochemical 
reactions. And the experimental evidence sug- 
gests that control of olefins alone will markedly 
reduce the irritant effect of smog. 

Translating the desired reduction in total 
vehicle emissions into an emission standard for 
an individual vehicle brings further difficulties 
and uncertainties. Emissions are widely variable 
as functions of traffic pattern, driving habits, 
make and condition of vehicle, and testing pro- 
cedure. The most comprehensive study of car 
emission in Los Angeles was conducted by the 
Coordinating Research Council in 1956. Appar- 
ently no one is satisfied with the results of this 
survey. In the final standards, shown in the 
table, a value about 15 per cent lower than 
the CRC average emission was arbitrarily 
assumed. 

URBAN CYCLE 


As shown in the table, the concentrations 
expressed in the standards are qualified by 
requiring an adjustment to a dry exhaust volume 
containing 15 per cent by volume of carbon 
oxides. This qualification is intended to avoid 
giving credit for the apparent reduction in con- 
taminant concentrations that can be achieved by 
addition of dilution air. 

The driving cycle set out describes a series of 
driving conditions that represent modes of 
operation in typical urban driving. The column 
headed ‘* Percentage Total Time ”’ derives from 
the Los Angeles Traffic Pattern Survey conducted 
by the Automobile Manufacturers Association. 
The column headed “ Percentage Total Sample 
Volume’ combines the time factor with an 
average exhaust flow rate for each condition. 
Thus if a flow-proportional sample is taken, the 
**time ’’ schedule should be followed; if con- 
centrations are measured for each of the condi- 
tions, the “‘ volume” schedule should be used 
to develop a composite sample concentration. 

This driving cycle creates some ambiguity in 
the evaluation of control devices, particularly 
catalytic devices. Since the efficiency of a 
catalytic device is temperature dependent, its 
efficiency at any given driving condition is 
dependent on its prior mode of operation. The 
basic intent of the standard is that the composite 
sample should represent actual urban driving 
experience, and testing procedures will be adapted 
towards this end. 

The decision to express the standard as an 
allowable concentration in exhaust gases has 
implications that in some respects appear 
inequitable. It gives no credit to the lower 
absolute emission of small cars, or for reduced 
absolute mileage, or for the use of one car by 
four people instead of four cars by one person 
each. The main argument for the concentration 
standard is its simplicity in comparison with 
other systems. 
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Energie Francaise 


CS of electricity in France increases 

by 7 to 8 per cent per annum, and at present 
the production of electrical power is divided 
approximately equally between hydro and thermal 
producers. An authoritative estimate is that 
production in 1965 will be 103 x 10°kWh 
(including 45 x 10° kWh from _ hydroelectric 
sources) and in 1975, 180 x 10° kWh (including 
70 x 10° kWh _ hydroelectric). This estimate 
assumes that all the economically exploitable 
hydroelectric resources will have been exploited 
by 1975. Since only 38 per cent of this potential 
capacity was in use up to 1955 this assumption 
is an optimistic one. The above figures show 
that an added non-hydro capacity of 7,000 to 
9,000 MW by 1965 and 17,000 to 21,000 MW by 
1975 are required. Thus a strong case presents 
itself for the development of a nuclear industry 
to assist in France’s electrical production, 
because there are limits to the expansion that 
her coal and oil industries can provide. Although 
only 7 per cent of present thermal capacity 
depends on oil, nuclear power is regarded as a 
long-term necessity, and by 1975 it is estimated 
that 25 per cent of electrical output will be from 
atomic energy. 


Creation of CEA 

Le Commissariat a l’Energie Atomique was 
founded as long ago as October, 1945. and 
Table I, listing the reactors now operating or 
projected in France, shows that it has not been 
idle. The list is more impressive when it is 
realised that it is all France’s own work, with very 
little cooperation technically from other coun- 
tries, and up to the present great stress has been 
laid on the need to be independent of American 





materials. Her object is to be self-sufficient but 
with collaboration in Euratom activities in order 
to be informed of any international developments. 
The CEA was set up to coordinate nuclear 
activity in science, industry and national protec- 
tion, and to work in conjunction with any body 
which may participate in the nuclear field. In 
1959 the Commissariat had 12,218 personnel in 
its employ, which is an indication of the role that 


it now plays. 


Five Year Phases 

The Commissariat plans on the basis of five- 
year cycles. The government provides subsidies 
designed to cover administrative and equipment 
costs. The first cycle covered the years 1952 to 
1956 and the second 1957 to 1961. Loans from 
the Fonds de Développement Economique et 
Social (FDES) finance the industrial programme. 
Table II shows the annual contributions and 
clearly illustrates the steady rate at which expen- 
diture has increased. Up to 1952 the Commis- 
sariat’s function was primarily that of laying the 
foundations for the atomic industry, training the 
first research workers and engineers and setting 
up laboratories. The first five year cycle 
stressed particularly the industrial use of atomic 
energy and called for large-scale production of 
fissile material. The second phase has brought 
other enterprises into the picture and is putting 
the knowledge previously gained into practice; 
in Table I it is seen that the majority of reactors 
so far considered will go critical in this period 
and electricity production is becoming a main 
objective with the three reactors now in operation 
at Marcoule and 2 at Chinon scheduled to go 
critical during this year and next. 


TasLe 1:—French Reactors Now Planned and Operating 


Leading European Uranium Producer 

The CEA rapidly set up the Direction des 
Recherches et Exploitations Miniéres in order to 
supply it with raw materials required in the 
industry. Favourable results have been obtained 
at La Crouzille, Vendée, Forez, Gueugnon and 
the Gaboon. Other potential sources are also 
being exploited by DREM, together with 
uranothorianite ores in Madagascar. In 1959, 
due to these efforts, the production of chemical 
concentrates containing 60 per cent uranium 
corresponded to 750 tons of metal. For 1962, 
production is estimated at approximately 1,500 
tons, and this figure may be considerably 
increased if required. The cost price of the 
concentrates is competitive with those in the 
international market. Preparation plants (for 
uranium, thorium and plutonium) are installed 
at Le Bouchet, Fontenay-aux-Roses, Saclay, 
Marcoule, Grenoble and Malvesi. The Malvesi 
plant is designed to treat 1,000 tons of metallic 
uranium per year and produces an average of 
40 ingots per day. 


Research Centres 
Fontenay-aux-Roses.—The first French pile, 
EL.1, went into service at Fontenay-aux-Roses 
in December, 1948, and it has since proved to be 
an invaluable research tool for preparing the 
design of the more advanced reactors at Saclay 
and Marcoule. Cooling systems involving the 
circulation of liquid metals and intended for use 
in fast reactors are being studied at this centre, 
under the direction of the Department de Re- 
cherche Physique. This same department is also 
responsible for plasma research aimed at the 
controlled fusion of light nuclei for which 
experiments on the apparatus known as Tore 
TA 2000 is used. The programme is being 
stepped up within the framework of the Euratom- 




















































































































eA en eae Soar eR | 
| |Maximum thermal} | | 
Name } Site Date first | neutron flux Thermal power, Electrical Type Fuel Moderator Coolant Object of reactor 
| | critical (n/cm® /sec) kW power, kW | i | 
| } ; ' } 
Paria Gee We aie [ j E Vice RSET Be i, ere 
EL 1 or Zoé ..| Fontenay-aux- 15.12.1948 10" | 150 — | Thermal | Nat. U Heavy water Heavy water | Research and radio- 
| Roses | | | isotope production 
TE 2: xs i ‘| Saclay 21.10.1952 | 10" 2,500 — | Thermal Nat. U Heavy water Carbon dioxide | Research and pluto- 
j | | at 10 atm. nium studies 
EL 3 | Saclay ‘ 4.7.1957 | 10" 15,000 a | Thermal | Slightly enriched Heavy water Heavy water Research and Mate- 
| U rial studies for 
| } Saturne 
AQUILON .| Saclay --| 11.8.1956 10’ Zero power — Thermal Nat. U Heavy water None Lattice studies for 
| | heavy water reac- 
| | tors 
G1 Marcoule | 7.1.1956 5 x 10% 40,000 5,000 Thermal |  Nat.U | Graphite Air at atmo- Plutonium and elec- 
(100 t) (1,200 t) pheric pressure tricity production 
G2 Marcoule | 21.6.1958 2:5 x 10" 200,000 28,000 | Thermal Nat. U Graphite Carbon dioxide | Plutonium and elec- 
| | (150 t) (1,200 t) at 15 atm, tricity production 
} | using pre-stressed 
} } | concrete pressure 
| vessel 
G3 .| Marcoule | 116.1959 | 2-5 x 10" 200,000 28,000 | Thermal | Nat. U Graphite | Carbon dioxide sG2 
| (105 t) (1,200 t) at 15 atm. 
PROSERPINE ..| Saclay .. | 17.3.1958 5 x 10’ Low power — Homogeneous | Plutonium sul- | Beryllium oxide None Studies of criticality 
| } phate dissolved with plutonium 
in water 
MELUSINE ..| Grenoble ‘| 1.7.1958 10" 1,000 cin Pool with two| Enriched U Water Water Fundamental studies 
| working in nuclear physics 
| positions 
TRITON Fontenay-aux- 
Roses 30.6.1959 10% 1,000 ~— Pool Enriched U Water Water Production and ~- 
shielding material 
Studies 
ALIzEé .. -| Saclay 18.6.1959 5 x 10’ Low power —_ Thermal Enriched U Water None Lattice studies 
MINERVE Fontenay-aux- 29.9,1959 10" Low power _ Pool Enriched U Water Water Analysis of material 
Roses purity and physic 
experiments 
EDF 1.. .| Chinon .. q 1960 | 45 x 10% 300,000 60,000 Thermal Nat. U (150 t) Graphite Carbon dioxide | Electricity 
| at 25 atm. production 
EDF 2.. -| Chinon .. 1961 | — 700,000 170,000 Thermal Nat. U (250 t) Graphite Carbon dioxide | Electricity 
at 25 atm. production 
P£GASE .| Cadarache | 1961 1-5 x 10% 30,000 — Thermal Enriched U Water Gas Fuel testing 
RAPSODIE .| Cadarache | 1963 _ 10,000 — Fast Plutonium and _ Sodium Production of fast 
| Enriched U neutrons 
Prototype Cadarache —_ _ _ poet Thermal Very Water Water Nuclear ship propul- 
Sous-MAXIM Enriched U sion experimentation 
EL4 .. Unknown 1964 | 1-6 x 10" Circa 260,000 80,000 Thermal UO, in a core of Heavy water Carbon dioxide | Prototype of heavy 
| | natural or water power reactor 
} enriched 
| uranium 
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Taste 2:-—The annual CEA budget and the sources from which it is derived. 
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CEA agreement signed in July, 1959. The head- 
quarters of the Direction des Matériaux et Com- 
bustibles Nucleaires has found its resting place 
at Fontenay; various methods of treatment 
for uranium and thorium ores, in order to obtain 
the greatest industrial yield from the industrial 
process, are being studied there. Plutonium is 
also extracted from irradiated material in a 
semi-industrial sized installation on which the 
design of the Marcoule plant is based. 

Saclay.—This centre is situated within easy 
reach of Fontenay and the university quarters 
of Paris. It has five experimental reactors 
and five particle accelerators. Details of the 
reactors and their functions are given in Table I. 
Among the accelerators is a 5-5 MeV Van de 
Graaff electrostatic generator used for accelerat- 
ing the deuterium nucleus, and another 2 MeV 
Van de Graaff machine has been built—both 
machines are intended for research into the laws 
governing the structure of atomic nuclei and their 
behaviour. A 25 MeV electromagnetic acceler- 
ator is also used since it provides a higher active 
energy than the Van de Graaff and is more 
versatile. Saturne is a 3 GeV _ synchrontron 
and has been in service since 1958 for research 
into nuclear physics. Finally there is a 6m 
28 MeV linear accelerator. 

Saclay has the largest research organisation 
in France and is the main operating ground for 
- the Division of Physics and Atomic Reactors, the 
Department of Nuclear Physics and Physics of 
Solids, and the Division of Nuclear Materials 
and Fuels, who make full use of the available 
facilities. The “‘ Radioactive Isotope Service ” 
is also based here and takes care of 70 per cent of 
French needs. Efforts are being made to 
develop the export market, which in 1958 
accounted for 30 per cent of the total isotope 
production: exports were mainly to the Common 
Market countries and the United States. 

Grenoble.—For the purposes of increasing and 
decentralising its effort the CEA undertook the 
construction of the Grenoble centre in 1956— 
the site being chosen because of the local industry 
and the university. Apart from the reactor Mélu- 
sine, there are three particle accelerators, includ- 
ing an ion accelerator of 1-4 MeV with a current 
of 4 milliamperes, and an electron accelerator of 
600 keV, designed mainly for research into the 
chemical behaviour of substances under irradia- 
tion. A 150kV accelerator is used as a source 
of neutron pulses. Several departments of the 
CEA have transferred from Saclay to Grenoble 
in an effort to decentralise the industry. 

Cadarache.—Pursuing the policy of further 
decentralisation inaugurated at Grenoble, the 
CEA gave birth to the fourth nuclear research 
centre at Cadarache. A large construction 
programme is planned for which a work force of 
1,500 personnel will be required. The swimming- 
pool reactor Pégase will be used for the testing 
of fuel elements for the Electricité de France 


Fig. 1 Prestressed concrete pressure vessel of 
the G 2 reactor at Marcoule. On the left is the 
fuel charging mechanism. 


nuclear gencrating stations. Pégase will have 
eight independent loops around the core where 
the fuel elements may be irradiated under varying 
temperature, pressure and neutron flux condi- 
tions. Rapsodie, the other reactor, is the proto- 
type for a fast breeder reactor using plutonium. 

Marcoule.—The Marcoule centre has three 
large reactors, which are essentially plutonium 
producers, and a chemical plant for the extraction 
of plutonium. The reactors G2 and G3 have 
used prestressed concrete for their pressure 
vessels. In addition there is also a large shop 
for machining graphite bars. 


Instructional Courses 


The Commissariat has appreciated the need 
for men with a specialised training in nuclear 
subjects and the National Institute of Nuclear 
Sciences and Technology has been founded at 
Saclay where instruction is offered for university 
students and industrial personnel. The main 
course lasts for a year and is designed to train 
engineers specialising in the techniques of con- 
struction and operation of nuclear reactors. 
Other courses mostly of a shorter duration are 
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held on varied subjects, for example, metallurgy, 
accelerator theory and techniques, radiobiology, 
the use of radioactive isotopes and many others. 
Foreign students holding titles and degrees 
considered to be equivalent to those of their 
French counterparts may be admitted to all the 
courses. 





Notes and News 


Inaugural Dinner of INE 


The Institution of Nuclear Engineers held its 
first dinner at the Savoy Hotel, on 3 October. 
Sir John Duncanson said that the Institution now 
had 700 members of which 60 per cent were from 
the United Kingdom, and the other 40 per cent 
was made up of representatives from 14 different 
countries. Sir Alexander Fleck, former chair- 
man of Imperial Chemical Industries Limited, 
was the principal speaker who recalled his work 
on uranium 56 years ago in conjunction with 
Soddy and Rutherford. He drew attention to 
the important role that the Institution had to fill 
in this rapidly expanding field and congratulated 
it on the advances that it had already made since 
its foundation nearly a year ago. 


Reactor Notes 


Nuclear Rocket Propulsion: A $500,000 Air 
Force contract has been made with the Allison 
Division of General Motors Corporation for the 
study work ona nuclear rocket propulsion system. 
The prime contractor is the Phiokol Chemical 
Corporation. 

Thailand; A swimming pool reactor is to be 
installed at Chulalangkorn University, Bangkok. 

Netherlands: The Jason reactor bought by 
the Netherlands Reactor Centre at Petten went 
critical on 28 September only 218 days after 
placing the order. The maximum capacity is 
10kW at a flux of 1-5 x 10" neutrons per 
sq. cm per second. The fuel loading is approx- 
imately 4:3 kg of 90 per cent enriched uranium. 

Sizewell: A 2,000 strong labour force will 
probably start construction work for the 550 MW 
plant at Sizewell early next year in order to 
complete the project by 1966. The main con- 
tractors for the station will be named shortly. 

Berkeley; The graphite core of the Number | 
reactor at Berkeley is now almost laid, and the 
reactor should be commissioned in the early 
part of next year. The second reactor has been 
successfully pressure tested and should be com- 
missioned towards the end of next year. 


USAEC Reactor Operating Licences 

Sandusky: A public hearing is to be held to 
consider the issuing of an operating licence for 
the National Aeronautics and Space Admin- 
istration $15,337,000 60 MW(t) light-water cooled 
and moderated Plum Brook test reactor at 
Sandusky, Ohio. The hearing will consider 
whether the reactor will operate under the 
AEC’s regulations and examine the NASA’s 
technical and financial qualifications. 

Ventura County: A licence is pending for the 
critical experiments facility at Ventura County 
California. The facility will be used for investi- 
gating the characteristics and nuclear properties, 
of epithermal neutron energy systems, with 
emphasis on the thorium cycle, as a basis for the 
possible construction of an advanced epithermal 
thorium reactor now being studied by the 
Southwest Atomic Associates. 

Universities: An operating licence for a 
10 kW(t) light-water cooled and moderated 
facility of Argonaut design, using enriched 
uranium for fuel, is shortly to be given to the 
University of California. Operation will be 
restricted to 10 watts until a proposed schedule 
of experiments and a satisfactory method found 
for handling the radioactive gaseous effluents 
from the facility has been approved by the 
USAEC. 

A licence is also to be given for the 10 kW 
pool type reactor at the University of Maryland. 
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The following Staff vacancies are currently available. 


MATERIALS ENGINEER 


This is a new post with Consolidated Zinc Corporation (Sales) Ltd., for a 
man over the age of 25 possessing a good personality and with professional, 
engineering or metallurgical qualifications and conversant with the problems 


of nuclear power generation. 
requirement is a thorough knc 


Honours degree is preferred but the main 
»wledge of the engineering applications of 


materials and the ability to promote sales of beryllium and its alloys. 
A knowledge of the engineering requirements in the aeroplane structure, 


guided missile and guided system fields would be an advantage. 


EG/ME 


ASSISTANT CONSTRUCTION ENGINEER 


An engineer with H.N.C. or 


preferably with professional qualifications 


in Civil or Structural Engineering and at least three years previous appro- 


priate supervisory experience, w 


of all construction work at the 


ill be required to assist in the supervision 


Avonmouth Works. EG/ACE 


ASSISTANT INSTRUMENT ENGINEER 


A qualified engineer preferably 


with professional qualifications or University 


degree in physics, electrical engineering and electronics, but a candidate with 
H.N.C. or similar qualifications will be considered. Knowledge and experience 
of instrument maintenance and development in the heavy chemical or metal- 


lurgical industry is essential. 


EG/AIE 


DRAUGHTSMEN 


Mechanical and Civil Draughtsmen required for design and detail work 
in our drawing offices. The work is varied and deals with metallurgical and 


chemical plant and equipment. 
experience is essential and applic 
obtain a National Certificate. 


At least two years’ previous Drawing Office 
ants should either possess or be prepared to 
EG/DM 


Applications for the above vacancies, quoting the reference of interest, 
and giving brief details of qualifications and experience, should be 
addressed to:— 


PERSONN 


EL MANAGER, 


IMPERIAL SMELTING CORPORATION LTD., 
ST. ANDREW’S ROAD, 
AVONMOU 


TH. 


D 107 











THE INSTITUTION OF 
MECHANICAL ENGINEERS 


THE SECRETARYSHIP 
MECHANICAL ENGINE 
IN MID 1961. 
preferably from Corporate 


OF THE INSTITUTION OF 
ERS WILL BECOME VACANT 


Applications for the appointment are invited, 


Members of the Institution, and 


should be sent to the PRESIDENT OF THE INSTITUTION at 


1 BIRDCAGE WALK, LONDON, 8.W.1, 


marked “‘ SECRE- 


TARYSHIP,” not later than SATURDAY, 22nd OCTOBER, 
1960. The salary will be appropriate to the high responsibility 


of the post. 


D 142 
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Section 





PUBLIC APPOINTMENTS 


STRUCTURAL ENGINEER 


ARCHITECT'S DEPARTMENT, LONDON 
COUNTY COUNCIL, has one vacancy for an Assis- 
tant Senior Structural Engineer (salary, £1750- 
£2050). Opportunity for first-class designer to 
design and to lead others in the design of schools, 
houses, flats, homes for children, homes for old 
people, fire stations, hostels, factories, stores and 
warehouses (ineluding foundations). Candidates 
should have experience of reinforced concrete, pre- 
stressed concrete, structural steelwork, timber and 
load bearing brickwork. 

Starting point according to qualifications and 
experience. Particulars and form, returnable b 
3lst October, 1960, obtainable from HUBER 
BENNETT, F.R.LB.A., ARCHITECT TO THE 
COUNCIL, (EK/E/2620/10), COUNTY HALL, 
8.E.1. D 156 





AIR MINISTRY 


AIR MINISTRY, Works Design Branch, requires in 
LONDON CIVIL ENGINEERING DESIGNER 
DRAUGHTSMEN with adequate training and 
drawing office experience in one or more of the 
following :— 

(a) Roads, pavements, earthworks and storm- 
water drainage; (6) Foul drainage and sewage dis- 
posal; (¢) Water supply distribution. Some site 
experience and possession of recognised technical 
qualifications an advantage. Financial assistance 
and time off may be allowed for recognised courses of 
study. Promotion and pension prospects. Five-day 
week with 18 days paid leave per year initially. 

Salary ranges from £805 (at age 25) to £980 p.a. 
Commencing salary dependent on age, qualifications 
and experience. Applicants, who must be natural 
born British subjects, should write (quoting Order 
No. Kings Cross 3746), to AIR MINISTRY, W.G.d, 
LACON HOUSE, THEOBALDS ROAD, LONDON, 
W.C.1, or to any Employment Exchange, giving 
age, details of training, qualifications, full particulars 
of former posts held and copies of any testimonials. 
Candidates selected will normally be interviewed 
in London and certain expenr*s reimbursed. G 895 





STRUCTURAL ENGINEERING DESIGN 
DRAUGHTSMEN 


AIR MINISTRY, Works Design Branch, requires 
in LONDON STRUCTURAL ENGINEERING 
DESIGNER DRAUGHTSMEN for reinforced 
concrete or structural steelwork of all types. Appli- 
cants must have adequate training and several 
years’ experience. Some site experience and 
possession of recognised technical qualification an 
advantage. Financial assistance and time off may 
be allowed for recognised courses of study. Promotion 
and pension prospects. Five-day week with 15 days 
paid leave per year initially. 
Poet ranges from £805 (at age 25) to £930 

salary dependent on age, qualificat ~ 








ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


The Research Department, 


Associated Electrical Industries (Man- 


chester) Limited has vacancies for both GRADUATE and H.N.C. 
ENGINEERS for manufacturing research and development involving at 
present mainly machining processes. The activities include laboratory- 
based work on machine tools and processes, development work in 
conjunction with Manufacturing Dividens and evaluation of machine 


tools and associated control gear and drives. The experi 


ence and interests 


of applicants will be considered carefully in deciding the programmes 


of work. 
Please write for application 


form quoting reference R.16 to:— 


Personnel Manager, 


Associated Electrical Industries (Manchester) Ltd. 
Trafford Park, Manchester, 17. 








a experience. Applicants, who must be natural 
born British subjects, should write (quoting Order 
No. Kings Cross 3745), to AIR MINISTRY, W.G.d, 
LACON SHOU SE, THEOBALDS ROAD, LONDON, 
W.C.1, or to any ‘Employment Exchange, giving age, 
details of training, qualifications, full particulars of 
former posts held and copies of oes testimonials, 
Candidates selected will normally be sage in 
London and certain expenses reimbursed, G 894 





SUNDERLAND EDUCATION AUTHORITY 
THE TECHNICAL COLLEGE 


plications are invited for the post of SENIOR 
LECTURER or LECTURER in PRODUCTION 

ENGINEERING. vee poe” Beno must have Do oe 
or some other recognised qual es ro t! 
suitable experience = hg wane nqnerine. 
Salary in accordance with the Burnham Technical 

, vis. :— 

Senior Lecturer: £1550 by £50 to £1750. 


Lecturer £1370 by £35 to £1550. 
Further part may be obtained from the 
REGISTRAR, THE TECHNICAL COLLEGE, 


SUNDERLAND, CO. DURHAM. Applications 
be returned to the undersigned within 


fourteen days. 
Canvassing disqualifies. 
W. THOMPSON, 
DIRECTOR OF EDUCATION. 
EDUCATION OFFICES, 
15, JOHN STREET, 
SUNDERLAND, 


co. DURHAM. D145 








CORNWALL TECHNICAL COLLEGE 
Principal: K. Farnell, B.Sc. (Eng.), A.M.I.Mech.B, 


Applications are invited for the post of HEAD of 
the DEPARTMENT OF ENGINEERING, GRADE 
IIL (Salary £1800 to £1950). 

Applicants should be University Graduates in 
Engineering with professional qualifications and 
extensive teaching and industrial experience, 

Further particulars may be obtained from the 
Principal on receipt of a stamped-addressed envelope. 

Applications (no forms), giving age, education, 
qualifications and a together with names 
of three referees, should be sent to the PRINCIPAL, 
CORNWALL TECHNICAL COLLEGE, TREVEN- 
SON, POOL, REDRUTH, by 7 OCTOBER, 1960. 


G. HARRIES, 
SECRETARY on EDUCATION. 
COUNTY HALL 
TRURO, D149 





THE COLLEGE OF AERONAUTICS 
LECTURER IN OPERATIONAL 
RESEARCH 


Applications are invited for the appointment of 
LECTURER in the new Statistics on Operational 
Research Unit being formed at this College. In 
addition to the current teaching programme, it is 
intended to offer one-year courses in Operational 
Research for post-graduate students, which are 
expected to receive considerable international 
support. Facilities for research are availabie includ- 
ing the use of a Pegasus computer and a well equipped 
Operational Research Laboratory. Close contact 
with industry has been established and the unit 
will investigate and endeavour to provide solutions 
of real industrial problems. Candidates should be 
graduates with a minimum of three years industrial 
experience in Statistics or Operational Research. 
A knowledge of computers, work study and some 
consultancy experience would also be an advantage. 
Salary scale under review; at present £900 by £50 
to £1350 by £75 to £1650 p.a., with superannuation 
under F.S.5.U. and family allowance.—Applicatio 

giving full particulars and quoting the names o 
three referees, to the RECORDER, THE COLLEGE 
OF AERONAUTICS, CRANFIELD, BLETCHLEY, 
BUCKS. Further particulars available. D 152 





THE ROYAL COLLEGE 
OF 
SCIENCE AND TECHNOLOGY 
GLASGOW 
DEPARTMENT 
OF 
MECHANICAL, CIVIL AND CHEMICAL’ 
ENGINEERING 
LECTURER 
OR 
ASSISTANT LECTURER 


mr iN 
TRAFFIC AND HIGHWAY ENGINEERING 


A tions are invited for the above position 
in the CIVIL ENGINEERING SECTION of the 
ex 


Salary scales: pes Teun, £300 by £50 to 
ater, £1050 by 830 to £1400 by 
£75 to 


With family allowance and » ~ 

ee ae and forms of application ma 
be obta from SECRETARY, THE ROYA 
COLLEGE OF SCIENCE AND TECHNOLOGY, 
GEORGE STREET, GLASGOW, ©.1. D 137 
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have the following vacancies :— 


1. 1 SENIOR INSTALLATION DRAUGHTSMAN 


Applicants should have a minimum of seven years’ experience in a Drawing Office, on 
the installation of land turbine or diesel plant, and be capable of initiating schemes for 
foundations, boiler plant, installation of auxiliaries and piping services. H.N.C. is desirable. 


2. 2 INSTALLATION DRAUGHTSMEN 


Applicants should have a minimum of four years’ Drawing Office experience in the layout 
and detailing of turbine or diesel plant in power stations or ships. Duties would include 
the preparation of tender drawings and the detailing of auxiliary services. Minimum 
qualification O.N.C. 
Interested applicants should write in the first instance stating age, experience and qualifications 
and salary required to:— 
The Personne! Manager, 
HAWKER SIDDELEY BRUSH TURBINES LIMITED, 
Hucclecote, Gloucester. 











PRODUCTION 
ENGINEERS Cy 


Young men of experience and ability are invited to join enthusiastic teams carrying 
through a re-organisation and expansion in our factories. 


THE GRouPp 
Fieming and British American Optical Industries Limited. Two 
factories are in Watford, one in 8. Wales, one in London and small 
manufacturing units in most major cities. One production engineer 
will be appoimted to each factory. Our production methods vary 
from mass to precise “ one off” techniques with millions of pieces 
processed and handled each year. 


THE jos 
To join a Factory Manager's team at a senior level and make significant 
contributions by a systematic review of the methods, layouts, machines 
and machine utilisation, materials handling and usages, planning, 
pre-production preparation and production costs; to determine the 
best methods to increase production at lower unit cost with increased 
quality and flexibility of output. 


THE PROSPECTS 
Knowing the market value of these jobs we are prepared to pay above 
average salaries for the men we want. Future salary movement and 
promotion avenues are excellent. 


THE MEN 
Aged 35 and under, well qualified academically and by experience to 
carry out the above assignments—almost certainly through working 
for modern turing compani 





Initial applications to:— 
Group Personnel Manager 
FLEMING & BRITISH AMERICAN 
OPTICAL INDUSTRIES LIMITED 


Rochdale House, 
128 Theobalds Road, London, W.C.!. 


Sa 


D 131 


@¥p) British Titan Products Co Ltd 


is seeking a 


CIVIL ENGINEER 


for the Chief Engineer's Department, Billingham, Co. Durham. 

The Company is one of the world’s leading concerns in its specialised field of Titanium Pigment 
manufacture and is presently engaged on an expansion programme of some £14 million at home 
and overseas. 

This is a senior appointment which carries responsibility for ail civil engineering aspects of 
new projects including foundations, steel and concrete structures, buildings, concrete vessels, etc. 
Duties will be mainly concerned with preparation of specifications, enquiries and approval of 
contractors’ designs. A certain amount of design work is also carried out in the Company’s own 


Applicants should be experienced civil engineering graduates of a British university in the 


age range 30-40 
Conditions of service in the Company are considered well above average and include a Non- 
Contributory Pension Scheme as well as housing and rernoval facilities for married men. 


All applications will be treated in strictest confidence and should be addressed to:— 
THE PERSONNEL MANAGER, 
BRITISH TITAN PRODUCTS COMPANY LIMITED, 


BILLINGHAM, CO. DURHAM. 
quoting reference 8.16. 


UNIVERSITY OF KHARTOUM 


A we are invited for a READERSHIP OR 
SENIOR LECTURESHIP IN ELECTRICAL 
ENGINEERING, for a SENIOR LECTURESHIP 
or LECTURESHIP IN ENGINEERING MATHE- 
MATICS, and for a SENIOR LECTURESHIP or 
LECTURESHIP IN CIVIL ENGINEERING. 
In the latter post preference will be given to candi- 
dates experienced in teaching and research either in 
Hydraulics or in Surveying and/or Theory of Struc- 
tures. 

Salary Scales: Reader: £8.2175 per annuum. 

Senior Lecturer: £5.2052 by £875 to 
£8.2127 p.a. 
Lecturer: £8.1077 by £875 to £8.1977 


&. 
Entry point cnethie to qualifications and 
experience. Cost of living allowance approximately 
£5.180 r annum at present. Outfit allowance 
£8.50. Family allowances: Wife—£S.60 p.a., 
Ist child—£8.90 p.a., 2nd and 3rd child—£8.30 p.a. 
each. (£8.1 = £1 Os. 6d. Sterling.) Passages are paid 
for appointee and family on appointment, termina- 
tion and annual leave. There is a superannuation 
scheme, and arrangements can be made to maintain 
F.S.8.U. policies. Appointment on contract for 
5 years with possibility of renewal. Unfurnished 
accommodation provided at rent (excluding rates) 
up to 7} per cent. of salary. : 
Applications (10 copies) detailing qualifications 
and experience and naming 3 referees by 15th 
NOVEMBER, 1960, to REGISTRAR, UNIVER- 
SITY OF KHARTOUM, c/o INTER-UNIVERSITY 
COUNCIL FOR HIGHER EDUCATION OVER- 
SEAS, 29 WOBURN SQUARE, LONDON, W.C.1, 
from whom further particulars can be a mv 
14 


GOVERNMENT OF SIERRA LEONE 
COMMERCIAL ENGINEER 
(ELECTRICAL) 
ELECTRICITY DEPARTMENT 


Responsible for implementation of tariffs, 
negotiations and preparation of special 
agreements, sales control of stores policy, 
investigation and preparation of cost 
analysis, etc 


Contract appointment for 3 tours of 15/24 
months. Salary range £2300-£2450 with 
gratuity. Outfit allowance Children’s 
allowance. Free passages. Rented quarters 


Candidates, 30-45 years, must be 
A.M.LE.E. with experience in budgeting 
control of revenue and expenditure and 
forecasting of expenditure and capital 
requirements.—_Write to DIRECTOR OF 
RECRUITMENT, COLONIAL OFFICE, 
LONDON, 8.W.1, giving full names, age, 
qualifications and experience, quoting 
BCD.145/15/08/D5. 
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STATION ENGINEERS (G.D. & MECH.) 


AIR MINISTRY require STATION ENGINEERS 
(G.D.) and STATION ENGINEERS (MECH.) at 
R.A.F. and Ministry of Aviation Stations. The 
work of Station Engineers (G.D.) consists of installa- 
tion, operation and maintenance of high and medium 
voltage electrical distribution systems, electrical 
power and lighting installations, control systems and 
generating plant: knowledge of heating and ventilat- 
ing plant and diesel engines an advantage. Station 
Engineers (Mech.) are concerned with diesel power 
plant, steam and hot water heating systems, refrig- 
eration and air conditioning and miscellaneous 
workshop plant, tools and equipment. Candidates 
must hold O.N.C. or Mech./City and Guilds Electrical 
Technician’s Certificate/2nd Class M.O.T. Certificate 
or equivalent and must also have had recognised 
apprenticeship with firm of good repute plus 3 years’ 
employment in electrical or mechanical and engi- 
neering, preferably on operation and maintenance 
of mine, factory or workshops plant and services. 
Preference to candidates with supervisory experience. 
Commencing salary dependent upon age, qualifi- 
cations and experience and ranges from £770 to 
£875 rising by annual increments to £925. Oppor- 
tunities for promotion up to Tech. Grade A, maximum 
salary £1650 (National rate). Pension prospects. 
Five-day week. 18 days paid leave a year initially. 
Internal training courses provided and attendance 
at technical colleges by suitable candidates is spon- 
. Overseas tours for which special allowances 

are payable in addition to higher salary. Applicants, 
who must be natural born British subjects, up to 
age 55, should write stating age, qualifications and 
experience to MANAGER (P.E.1), PROFESSIONAL 
AND EXECUTIVE REGISTER, MINISTRY OF 
LABOUR, ATLANTIC HOUSE, FARRINGDON 
STREET, E.C.4. No original testimonials should 
be sent. Only applicants selected for interview will 
be advised, G 892 





DRAUGHTSMAN 


DRAUGHTSMAN, aged 21 or over, with O.N.C., 
required by NORTH THAMES GAS BOARD 
at the TAR AND AMMONIA PRODUCTS WORKS, 
BECKTON, EAST HAM, E.6. 

The post offers the possibility of obtaining experi- 
ence in the expanding field of chemical engineering 
for an applicant who has had a sound mechanical 
training. 

Starting salary will be according to qualifications 
and experience and the successful candidate will be 
required to join a contributory Staff Pension Scheme. 
Five-day week. 

Applications, giving age and full particulars 
should be sent to the STAFF CONTROLLER 
NORTH THAMES GAS BOARD, 30, KENSING- 
TON CHURCH STREET, W.8, quoting reference 
EG/839. D 157 
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SUPERINTENDENT ENGINEER 


required by the EAST RIDING HOSPITAL 
MANAGEMENT COMMITTEE. Successful candi- 
date will be responsible for the maintenance and 
operation of steam generating plant, electrical 
mechanical engineering services and heating systems, 
and should possess an Engineering degree; A.M.I.- 
Mech.E., or equivalent qualification. Knowledge of 
minor road repairs and sewage work operation an 
advantage. Salary, £1070 by £30 (2) by £35 (3) to 
£1235. 

Detailed applications, giving 2 Referees, to GROUP 
SECRETARY, WESTWOOD HOSPITAL, BEVER- 
LEY, YORKSHIRE, by 23rd OCTOBER. D148 





UNIVERSITY OF KHARTOUM 


Applications are invited for the CHAIR OF 
MECHANICAL ENGINEERING and for a 
SENIOR LECTURESHIP or LECTURESHIP IN 
MECHANICAL ENGINEERING. 

Salary Scales: Professor: £5.2760 per annum. 

Senior Lecturer: £5.2052 by £8.75 
to £32127 p.a. 

Lecturer: £58.1077 by 
£81977 p.a. 

Entry point according to qualifications and experi- 
ence. Cost of living allowance approximately 
£5.180 per annum at present. Outfit allowance 
£8.50. Family allowances: Wife—£8.60  p.a., 
Ist child—£S.90 p.a., 2nd and 3rd child—£8S.30 p.a. 
each. (£8.1 £1 Os. 6d. Sterling.) Passages for 
appointee and family on appointment, termination 
and annual leave. There is a superannuation 
scheme, and arrangements can be made to maintain 
F.3.85.U. policies. Appointment on contract for 
five years with possibility of renewal. Unfurnished 
accommodation provided at rent (excluding rates) 
up to 7} per cent. of salary. 

Applications (10 copies), detailing qualifications 
and experience, and naming 3 referees, by 15th 
NOVEMBER, 1960, to REGISTRAR, UNIVER- 
SITY OF KHARTOUM, c/o INTER-UNIVERSITY 
COUNCIL FOR HIGHER EDUCATION OVER- 
SEAS, 29, WOBURN SQUARE, LONDON, W.C.1, 
from whom further particulars may be — 
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DERBY AND DISTRICT COLLEGE OF 
TECHNOLOGY 
Principal: T, Heap, Ph.D., MSc., F.R.L.C., 
A.M.B.1.M. 


DEPARTMENT OF. MECHANICAL 
ENGINEERING 


Applications are invited for the following posts, 
duties to commence in January, 1961, or as soon as 
possible thereafter: 

(a) SENIOR LECTURER IN MECHANICAL 
ENGINEERING to specialise in teaching 
Strength of Materials and modern methods of 
Materials Testing. He will, however, be 
required to teach other subjects also up to 
Engineering Degree and Higher National 
Diploma standard. Applicants should have an 
honours degree and good industrial and teaching 
experience. 

(b) ASSISTANT (Grade B or A, according to 
qualifications and experience) to teach the 
subjects of science and technology to students in 
Machine Shop Engineering and Foundry and 
Motor Vehicle courses. Applicants should 
have good industrial experience and appropriate 
academic qualifications. 

Salary in aceordance with 1959 Burnham Scales, 

viz.: 

Senior Lecturer, £1550 by £50 to £1750, 

Assistant Grade B, £700 by £27 10s. (15) and £37 10s. 
to £1150. 

Assistant Grade A, £520 by £27 10s. (16) and £40 to 
£1000. 

On the scales for Assistant Grade A and Grade B, 
allowance is made for degree and approved training 
and the starting position on the scale is determined 
by approved industrial experience (up to 12 incre- 
ments). 

Application forms, returnable by the 21st October, 
and further details can be obtained from the 
REGISTRAR, DERBY AND DISTRICT COLLEGE 
OF TECHNOLOGY, KEDLESTON’ ROAD, 
DERBY. D 163 





MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


HENDON TECHNICAL COLLEGE 
Principal: Dr. E. Williams, B.Sc, F.R.1.C. 
THE BURROUGHS, HENDON, LONDON, N.W.4 


This College, situated in pleasing surroundings only 
a few miles from the centre of London, is one with 
well-developed advanced courses. “ Sandwich ” 
courses are a feature of the college work. An 
increasing number of men and women of ability 
and initiative are required as members of the full- 
time staff and they are offered salaries as shown 


below. 
MECHANICAL ENGINEERING 
DEPARTMENT 


SENIOR LECTURER to specialise in the teaching 
of Theory of Machines to advanced students. 

ASSISTANT LECTURER GRADE B to assist 
with national certificate and diploma courses. 

Salaries within the range for men (slightly less for 
women pending completion of equal pay provision 
in April, 1961):— 

Senior Lecturers, £1588 to £1801 per annum. 

Assistant Lecturers Grade B, £738 to £1201 per 
annum plus Graduate and Training Allowances. 

Anyone interested in the above posts can obtain 
application forms and more information from the 
CLERK TO THE GOVERNING BODY, TOWN 
HALL, HENDON, LONDON, N.W.4. 

C. E. GURR, M.8e., Ph.D., 
CHIEF EDUCATION OFFICER. 
D 167 
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SENIOR DRAUGHTSMEN 


Applications are invited for the above appoint- 
ments in NORTH THAMES GAS BOARD at 
MONCK STREET, WESTMINSTER, 8.W.1, for 
the design and detailing of any of the following: 

(a) Reinforced concrete structures and founda- 
tions. 

(6) Coal and Coke Handling and Screening Plant- 

(c) Steel Structures. 

(d) Mechanical Plant and pipework associated 
with gasworks. 

The appointments will be permanent and the 
successful candidates will be required to join the 
Board's contributory pension scheme. 

Salaries will be in accordance with qualifications 
and experience. 

Applications, stating age, qualifications and experi- 
ence, should be sent to the STAFF CONTROLLER, 
NORTH THAMES GAS BOARD, 30, KENSING- 
TON CHURCH STREET, W.8, quoting reference 
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APPOINTMENTS OPEN 


ENGINEER BUYER 


LEADING LONDON EXPORT MERCHANTS 
require ENGINEER BUYER; age 30/35, H.N.C. 
(Mech.) or (Elec.), minimum qualification desirable ; 
commercial /technical sales correspondence experience 
essential. Salary according to age and experience. 
BOX D 161, Offices of ENGINEERING. 





RESEARCH PHYSICIST (OIL HYDRAULICS) 


Applications are invited for a vacancy in a small 
team in the central research establishment of the 
Vickers Group. The team is building up novel 
technologies and developing new types of hydraulic 
mechanisms. The work requires a thorough under- 
standing of basic principles and the ability to apply 
it to non-conventional fields. Candidates should 
have some post-graduate engineering experience 
and a good honours degree, or its equivalent, in 
physics. The post is not administrative. The 
salary is commensurate with ability, qualifications 
and experience. Applications should be supported 
by a brief statement of qualifications and experience 
and sent to the MANAGING DIRECTOR, VICKERS 
RESEARCH LIMITED, SUNNINGHILL, ASCOT, 
BERKS D 96 





ENGINEERING GRADUATES 


Forensic Engineers invite applications from ENGI- 
NEERING GRADUATES and/or CORPORATE 
MEMBERS of a SENIOR INSTITUTION with 
good background and industrial experience for 
responsible and individualistic posts. Age not over 
35. Posts available in Cardiff and Manchester.— 
BOX D 139, Offices of ENGINEERING. 





MECHANICAL ENGINEERS 


BP has vacancies for young MECHANICAL 
ENGINEERS for service with its OVERSEAS 
EXPLORATION DRILLING OPERATIONS. 
Applicants up to 30 years old must have H.N.C. in 
Mechanical Engineering or Ist M.O.T. Certificate 
and have served a five-year apprenticeship with a 
diesel engine manufacturer or acquired experience 
on the operating and maintenance of diesel engines 
at sea. Experience in outside erection of diesel engine 
driven plant and maintenance of refrigeration 
equipment advantageous. Attractive salary, free 
passages out and home, free medical attention, good 
leave arrangements. Kit allowance: Pension 
Scheme.—Write giving full particulars quoting 
F.591, to BOX 3306, cio HANWAY HOUSE, 
CLARK'S PLACE, E.C.2. D 134 





ESTIMATING ASSISTANT 


ESTIMATING ASSISTANT for London Office of 
large North Country Engineering concern. Applicants 
should hold O.N.C. or preferably H.N.C. and be 
age 22 or over. Full details of past experience and 
present employers should be stated in strict confidence 
to BOX D 141, Offices of ENGINERRING. 





SENIOR 
DRAUGHTSMAN 


May & Baker Ltd. 
Dagenham, Essex 


require a Senior Draughtsman 
with experience in the design 
and layout of chemical and 
similar plant installations. Appli- 
cants should have technical 
qualifications —_ to Ordinary 
National Certificate level or 
higher. Salaries are reviewed 
annually. There is a Pension 
Fund and Life Assurance Scheme 
in operation. Excellent canteen 
and sports facilities. 

Apply initially in writing to 
the PERSONNEL OFFICER, 
quoting Reference No. 170/60. 

D101 
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Central Electricity 
Generating Board 











DRAUGHTSMAN 


DRAUGHTSMAN required with or desiring 
experience in railway carriages and wagons 
or diesel traction. Man with good general 
or structural engineering experience consi- 
dered. Superannuation scheme in operation 
Salary commensurate with qualifications 
and experience.—Apply: 
THE SECRETARY, 

THE BIRMINGHAM RAILWAY 
CARRIAGE & WAGON CO. LTD., 

SMETHWICK, 40, STAFFS 
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THE GLACIER METAL COMPANY 
LIMITED 


Invites applications from 


QUALIFIED ENGINEERS 


for two posts in their Headquarters Engi- 
neering Organisation, both responsible to 
the Engineering Standards Manager. 
THE MACHINE SPECIFICATION 
ENGINEER has two main responsibilities: 

i. To make arrangements for building 
process plant and special-purpose 
machine tools developed by the 
Company for its world wide network 
of licensees. 

ii. To develop comprehensive intelligence 
information about all relevant British 
and European machine tools covering 
cost specification, availability and 
critical appraisal of their individual 
merits and performance, involving 
direct visits to suppliers. 

THE ENGINEERING STANDARDS 
OFFICER manages a small team, preparing 
and issuing Company technical standards 
He must maintain and develop a central 
source of information about these Company 
wide standards covering products, materials, 
packing and presentation and also ensure 
that the Factories receive complete and 
up-to-date drawings and specifications for 
their production orders. 
Both these posts present opportunities for 
experience in a wide range of engineering 
work in a Company where career prospects 
are excellent. Qualifications at H.N.C. or 
degree level are preferred, though especially 
relevant experience may be accepted as an 
alternative. 
Salary range, £950-£1350 per annum. 
Applications should be sent to: 
PERSONNEL DIVISIONAL MANAGER, 
(Ref. HQE), 
THE GLACIER METAL COMPANY 
LIMITED, 
EALING ROAD, ALPERTON, WEMBLEY, 
MIDDLESEX. 
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DESIGN AND CONSTRUCTION DEPARTMENT 


Headquarters, London, S.E.1 
NUCLEAR PLANT DESIGN BRANCH 


SENIOR ASSISTANT 
ENGINEERS 


required in the Performance Section of the Nuclear Plant 
Design Branch. The work of the section includes the assess- 
ment of the performance of reactors and associated plant, 
with particular reference to heat transfer problems; the 
nuclear design of the core and the critical examination of 
commissioning and test procedures. 


Applicants should have a good Honours Degree and/or 
Corporate membership of the Institution of Mechanical 
or Electrical Engineers, and should possess a fairly wide 
knowledge of either heat transfer or performance calcu- 
lations. Although experience of general reactor 
engineering would be an advantage, applications 
would be welcomed from engineers or scientists 
whose previous work has been in fields other than 
reactors, and who wish to broaden their experience. 


@ Salaries on scales within the range £1710-{2455 p.a., 
according to duties and responsibilities. 


@ Applications stating age, qualifications, experience, 
present position and salary, to the Personnel Officer, 
24/30, Holborn, London, E.C.1, by 24th October, 
Envelopes should be marked “ Confidential Ref. 
ENG./307.” 

















Office for :— 


addressed in confidence to 





The world’s leading inventors and manufacturers of special purpose precision 
machinery for the Tobacco Industry have opening in their London Drawing 


SENIOR 
ELECTRICAL DESIGNER 


Desirable applicant should be aged 30-40, with technical qualifications at least 
up to H.N.C. level, and with practical experience in the design and application 
of control circuits for small motors and electro-mechanical detector units. 
Some knowledge of electronics an advantage. 


This opportunity is permanent and progressive; it offers immediate pensionable 


staff position with 3 weeks’ Annual Holiday and attractive commencing terms. 
Applications stating age, qualifications and experience, should be personally 


G. B. SALMON, 
MOLINS MACHINE CO. LTD., Evelyn Street, London, S.E.8 
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ERECTION DIVISION 


requires additional 


ERECTION ENGINEERS 


FOR PETROLEUM, 
CHEMICAL AND 
NUCLEAR POWER PLANT 


Whessoe has led the way in the construction of heavy platework 
structures and vessels and is now building nuclear reactor vessels, 
heavy refinery plant and other projects using the latest erection, 
welding, radiography and field stress relief techniques. 

Additional staff are needed both for site work and for administrative 
work at Darlington. Applicants should have at least H.N.C. and 
preferably have or have applied for corporate membership of a pro- 
fessional institution. ’ 

Apply in writing to the Staff Officer, 

WHESSOE LIMITED, DARLINGTON, 

mentioning this paper and quoting 37/60. 
SEB BRS RRR RSS SSS ees 
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HEAD OF DEVELOPMENT 
ENGINEERING SERVICES 


A development engineer is required to establish and control a 
development engineering section for the Morganite Research 
and Development Company which will be established in April, 


1961. 


He will be responsible for the planning and setting up of a 
section capable of designing and making all types of non-standard 
equipment required by a large and active research group, and for 
providing a general engineering service. He will also be respon- 
sible for an existing section engaged on the installation, mainten- 
ance, and repair of a wide range of indicating and recording 


instruments. 


He should be around 30-35, hold an engineering or mechanical 
sciences degree, have a good grasp of general engineering principles, 
and have practical workshop experience and an interest in scientific 
subjects. Further, he should be capable of discussing experimental 
problems with research scientists, have management experience and 


be versatile and inventive. 


Please write, quoting Ref. Q/F84/2, to 


The 


Manager, 
M.R.D. Services, 
The Morgan Crucible Co., Ltd., 
Battersea Church Road, 
London, S.W.11. 








W. H. ALLEN SONS & COMPANY LTD. 
BEDFORD 


require 


AN? ASSISTANT | 
ELECTRICAL DESIGNER 


(Ref. 506/6) | 
Applications are invited for the post of an | 
Assistant Electrical Designer to work on small | 
to medium size A.C. machines. | 
The successful candidate will be between 
21-30 years old and have either 
(e) An H.N.C. in Electrical Engineering and 
previous experience in this type of 
work, or 
(b) A degree in Electrical Engineering but 
whose experience in this field is limited. 
In either case appropriate Membership of | 
the Institution of Electrical Engineers is | 
desirable. 


EXPERIENCED 
MECHANICAL DRAUGHTSMEN 


(Ref. 404/6) 


Applications are invited from experienced 
Mechanical Draughtsmen for positions in the 
Turbine and the Diese! Departments. Previous 
experience in these particular fields is not 
essential provided general mechanical experi- 
ence has been obtained. 


The Company offers smaibliien prospects to the right men, esta enttion an service and operates 


a contributory Pension and Life Assurance Scheme. 


Where appropriate, assistance will be given 


towards the expense csaaeged in eae in the Bedford area. 


Application forms can 
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SENIOR ENGINEERS 


A large British company with extensive activities in the Chemical and allied 
industries, requires additional Senior Engineering staff in the age group 30/40. 
Starting salaries will be up to £2500 according to age, experience and qualifica- 
tions; pension fund, and excellent terms of service. Vacancies are as 


follows :— 


DESIGN ENGINEERS 


Honours Graduates are required who have had several years’ design experi- 
ence in chemical process development or production machinery 


FACTORY ENGINEERS 


Reference Number 117. 


Graduates are required who have had experience in construction and 


maintenance of chemical plants. 
leading to further promotion. 


ENGINEERING SERVICES 


These posts offer excellent experience 


Reference Number 118. 


A senior Design Engineer is required with experience in boiler plant, 


power generation and general factory services. 


Reference Number 119. 


Please reply in confidence quoting reference number to:— 


ment Consultants, 


ALBEMAFP 


27, 








pedal 


LONDON, wW.1!1 
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DESIGN ENGINEER 


for project work mostly concerned with Road 
and Rail Transport. Must be able to do own 
stressing, reports and Giecussions with custo- 
mers. Full details to:- 


“+m ay omg oe 
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CONVEYOR DESIGN 


SENIOR DESIGN DRAUGHTSMAN with extensive 
experience in all types of Conveyor required for a 
new factory near Bombay. 3 years’ contract with 
passages paid for family a el furnished accommo- 
dation. Salary up to £2500 per annum depending 
on experience. 

Apply BOX D 158, Offices of ENGINEERING. 





Evington Valley Road 











TECHNICAL 
AUTHOR 


TECHNICAL AUTHOR required, not over 50, to 

ertake the compilation of operating and main- 
tenance instruction manuals dealing with the 
Company's machinery. This aes and pro- 
gressive pensionable staff position would appeal to 
a suitably qualified Mechanical Engineer with a bias 
towards technical writing.—Applications should be 
addressed to the 


Personnel Manager, 
Molins Machine Company Ltd., 
Evelyn Street, London, 8.E.8 





DRAUGHTSMEN 


DRAUGHTSMEN required by ROYAL ARSENAL 
ESTATE, MINISTRY OF AVIATION, WOOL- 
WICH, 8.E.18, with experience in either (a) building 
construction in brick, concrete or steel; or (6) installa- 
tion of plant and associated services. Candidates 
must have had appropriate practical experience and 
possess O.N.C. or equivalent qualifications. Salary, 
£600 (age 21) to £895 (age 28), rising to £980 p.a. 
Five-day week of 42 hours (including meal breaks). 
18 days annual leave plus public holidays. Payment 
for overtime and sick leave.—Applications giving 
details of training and experience to THE SECRE- 
TARY, ROYAL ARSENAL ESTATE, WOOL- 
WICH, S.E.18, or to any EMPLOYMENT 
EXCHANGE quoting WESTMINSTER 1127. : 
153 


DETAILERS 


F. R. BULLEN & PARTNERS, CONSULTING 
ENGINEERS, requ for their Glasgow and 
Darlington offices detailers experienced in reinforced 
concrete or structural steelwork.—Applications in 
writing should be sent in the first instance to 
DACRE HOUSE, DEAN FARRAR STREET, 
WESTMINSTER, LONDON, 8.W.1. D 116 


RHODESIA RAILWAYS 
VACANCIES FOR SIGNAL AND 
COMMUNICATIONS TECHNICIANS 





Applications are invited to fill vacancies in 
Rhodesia for SIGNAL and COMMUNICATIONS 
TECHNICIANS who are qualified in performing 
both signalling and telecommunications work, also 
applicants qualified to perform either mechanical or 
electrical work. 

Single men between 25 and 35 years of age preferred 
but married men within this age limit will be accepted 
provided they are prepared to travel to Rhodesia 
alone in the first instance. 

Salary scale, 62s. 6d. to 68s. per day. 

Free passage, pension, g service conditions, 
including annual leave with pay, sick pay and good 
prospects of advancement. 

Applications in writing should be addressed to:— 

THE LONDON AGENT, 
RHODESIA RAILWA 
241, SALISBU RY Wou SE 
LONDON WALL, LONDON, E.C.2, 
D 186 





APPOINTMENT WANTED 
TECHNICAL SERVICE MANAGER 


Energetic and loyal services offered to organisation 
with business interests in Devon, South Wales, in 
capacity of Agent, Representative (technical), Local 
Office Administrator, etc., by gentleman, engineer, 
ex Indian Army Major, 52, with extensive experience 
in industry, including major engineering projects 
Part time activity would be very suitable. Free 
for interview anywhere.—Full particulars, please, 
to BOX D838, Offices of ENGINEERING. 





COMPANY 


MEETING 


WILLIAM DOXFORD & SONS LIMITED 


(SHIPBUILDERS AND ENGINEERS) 
Group Profit Again Increased. Dr. J. Ramsay Gebbie on Important Development Projects 


The Sixty-Eighth Annual General Meet- 
ing of the Company will be held on October 
28 at Winchester House, Old Broad Street, 
London, E.C.2 

The following is an extract from the 
circulated statement of the Chairman, 

Dr. J. Ramsay Gessie, C.B.E.:— 

The Profit for the year under review after 
charging Taxation of £588,000 amounts to 
£660,318. After bringing in the balance 
of £612,133 from 1959, there is available 
for appropriation £1,272,451. 

From this we have again transferred 
£300,000 to General Reserve. 

Dividend on the Participating Preference 
Shares including 1 per cent in respect of 
participating rights again takes £9,188. 
Last year your Board stated it considered 
it proper that Stockholders should receive 
some benefit from the results of favourable 
years, leaving future distributions to be 
determined in the light of prevailing circum- 
stances. In continuance of this policy a 
Final Dividend on the Ordinary Stock of 
25 per cent is again recommended, making 
a total distribution for the year of 30 per 
cent as last year. 

The position shown in the Consolidated 
Balance Sheet is one of great strength and 
liquidity with net current assets exceeding 
£2,500,000. 

The maintenance of ample resources is 
increasingly essential in existing circum- 
stances. As the result of a shortening 
order book the volume of work in progress 
has decline by £643,000 and it will be seen 
we are having to finance work in progress 
to a greater extent from our own funds. 

Consequent upon the completion of our 
major schemes of reorganisation and re- 
equipment in the shipyard and engine 
works, expenditure on fixed assets has been 
at a lower rate this year, but your Board 
now feels that in view of the new types and 
larger powered engines we are introducing 
and of the more efficient types of machine 
tools now becoming available they must 
embark on further considerable capital 
expenditure in the coming years. 

During the year both our Shipyard and 


Engine Works have continued to work at 
high capacity and with increasing efficiency, 
and much has been done to improve pro- 
duction and manufacturing methods. 

The 6-cylinder 670-mm. bore engine, the 
first of our new P type range and of which 
I spoke last year, has been on test since 
early this year and will shortly be installed 
in a ship. The engine gives every promise 
of attaining our objectives and has given our 
engineers much valuable information and 
experience. I am pleased to report that 
we and our Licensees have now received an 
encouraging number of orders for P type 
engines. 

Last year I informed you that we were 
studying intensively the design of engines 
of still greater horse power than the 6 cylin- 
der 670 mm. bore engine and your Board 
has since decided to proceed with engines of 
bigger bore and stroke designed to produce 
eventually powers up to nearly 20,000 
B.H.:P. and this project is being energetically 
pursued. 

The design and development of large oil 
engines is, however, an expensive enterprise, 
involving not only the actual cost of building 
the engine, but also large sums on test-bed 
equipment, new tools, cranes, etc., such 
expenditure being of course in addition to 
that referred to earlier. 


OUTLOOK 

The depression which existed in freight 
markets last year still continues and this 
situation especially in regard to oil tankers 
may not really change for some time 
ahead. Little improvement can be antici- 
pated short of a material change in world 
trade and shipping freights. 

Our works have orders to keep them 
reasonably employed during the current 
financial year. Beyond that the position 
is obscure and we are dependent on securing 
new orders. Unless a flow of orders is 
resumed we, among others, must inevitably 
be adversely affected. 

We are well equipped, our prices are 
competitive, and if orders are forthcoming 
we should obtain a fair share of them. 
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Results From 
Shipyard Modernisation 


T* A WORLD where ships have increased 

as much in size as in their equip- 
ment, the essential step required in a 
traditionally medium-size shipbuilding 
district like the Wear, on the North- 
East Coast, was to enlarge the berths, 
and with them the yards. 

JosepH THOMPSON have carried 
through their £2 million modernisation 
and enlargement programme through 
the demolition of hundreds of little 
houses, the purchase of a small neigs- 
bouring yard and the scrapping of 
seven small building berths. Their 
place has been taken by three new 
berths, the largest of which can hanale 
tankers of up to 65,000 tons. 

The launching from the shipyard of 
the 38,000 ton tanker Busiris for the 
P and O Group—she will be the 
eleventh of the company’s 15 tanker 
fleet—was an indication that, despite 
the depression that hangs over ship- 
building, the policy is along the right 
lines. Mr. Cyril Thompson, the 
Joseph Thompson chairman, observed 
that there is 50 per cent too much 
shipbuilding capacity in the world. 
And nothing is likely to swiftly alter 
that. 

For the yard to be competitive under 
these conditions, the chairman looks to 
cooperation not only between the 
management and the employees, but 
also from the engine builders, the 
subcontractors and the steelmakers. 
Even with this sort of teamwork the 
order for a Norwegian cargo ship, 
wrested from intense Cortinental com- 
petition earlier in the year, can hardly 
have been exactly a record for pro.it- 
ability. 

Once the Busiris has been completed 
she is to be chartered to SHELL. 


Holman’s Export Over 
Two-Thirds of Turnover 


Although reporting a lower rate of new 
orders currently than were coming 
in a year ago the chairman of HoLMAN 
BroTtHErS, who include control gear, 
compressors and pumps among their 
products, is able in his annual report to 
describe the outstanding orders at the 
end of June this year as an improvement 
on the position twelve months earlier. 

The group profit improved by £77,000 
to a before tax total of £321,000. 

The considerable spending of the 
company on the development of a new 
rotary compressor and in the extension 
of the range of Goodyear pumps has 
been rewarded with a satisfactory 
demand in both divisions. The range 
of Goodyear pumps continues to be 
expanded and arrangements for manu- 
facture under licence overseas have 
been agreed, including in the United 
States. 

The Holman chairman, Mr. P. M. 
Holman, echoes an argument that is 
likely to be repeated until the Govern- 
ment acts in a way to assist exporting 
companies. The overseas sales of the 
Holman group account for 69-7 per 
cent of its turnover. M. Holman, with 
this substantial contribution to UK 
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overseas earnings behind him, hopes 
that in addition to putting out exhorta- 
tions calling for higher exports the 
Government will back this up with some 
concrete assistance, such as providing 


reasonable terms for the financing of 


the credits demanded by the foreign 
buyers. 


Rollicking Fine Profit 
by Triplex 


Few companies are more closely linked 
to the motor manufacturers than the 
TRIPLEX concern. For this reason the 
expectations of the company are of 
more than usual interest when the car 
industry is going through one of its 
periodic difficult patches. 

Sir Graham Cunningham, the Triplex 
chairman, says in his annual report that 
a special study has recently been made 
and it is estimated that for the four 
months ending next January orders for 
toughened safety glass will be about 


20 to 30 per cent below the figures of | 


mid-year but that there will then be a 
steady increase to full production. 

Following the 15 month period of 
flat-out production by the car industry’s 
component makers there was not, as 
Sir Graham Cunningham felt some 
people may have believed, a collapse of 
orders by the manufacturers. In fact 
the industry overall had continued fairly 
steadily until about the beginning of 
September. 


Laminated Setback 


The worst departmental setback for 
Triplex had been in the laminated 
section at the Birmingham works, which 
had been especially affected by the 
decline in exports being sent to the 
United States. 

Looking forward to greater output 
by the car firms in the next year or so, 
Sir Graham forecast a diminishing rate 
of progress but an increasing demand 
from the industry for Triplex. One 
result of this view is that no cuts are 
being made in the extensive expansion 
programme of the company. 

Triplex also make glass windows for 
aircraft and this must be an activity 
full of headaches. The shapes and 
requirements become more and more 
complicated; there is even a dispute as 
to whether the supersonic airliner of 
the next decade will have any windows 
for Triplex to manufacture. 


Sir Graham Retiring 

It was a disappointing year in the 
company’s engineering section. Both 
the WELDALL AND ASSEMBLY and 
STERN AND BELL subsidiaries made a 
profit over the year, but hardly at 
satisfactory levels on the turnover and 
the capital employed. 

The group profit in the year under 
review is roundly described as “a rol- 
licking fine profit’’ and the dividend 
being paid as “‘ jolly good.” 

While describing the results as 
“not nearly good enough,” the chair- 
man reports there has been an improve- 
ment in the first six months of the year 
and it appears that the better showing 
is being kept up. 

Sir Graham Cunningham, who is 68, 
is retiring. He is being succeeded by 
Mr. Lincoln Steel, a director of 
IMPERIAL CHEMICAL INDUsTRIES. Sir 
Graham, who was chief executive and 
controller-general of munitions at the 
Ministry of Supply during the war, has 
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been chairman of Triplex since 1935. 

The retiring chairman is a member of 
the Junior Carlton club; Mr. Steel is 
a member of the Carlton. 


| Trojan Success at 


| Commercial Motor Show 


| Trojan participation in the Earls 
| Court Commercial Motor Show brought 

| the company—TROJAN COMMERCIAL 
| VeHICLES—5O per cent greater orders 
| than in the previous show. 

| Substantial orders were booked for | 
| both the Trojan bus and coach, which | 





| 


} 
' 
| 





| seemed to provide the focus of atten- 
tion on the company’s stand (inset). 
A significant number of overseas 
visitors who made inquiries decided to 
extend their stay in order to visit the 
| Trojan works at Croydon. 
| Foreign visitors to the stand came 
from the Middle East, Finland, Holland, 
| Hong Kong and the Canary Islands. 
The vehicles on the stand are all 
fitted with Perkins P3/144_ three- 
cylinder four-stroke diesel engines with 
single-plate clutches and Trojan four- 
speed gearboxes. 


| 





New Fina Depot 
For South East England 


An important addition to the fuel 
facilities of the London and South-East 
region has been opened by the Petro- 
FINA (GT. BRITAIN) Company beside the 
Thames at Fulham. 

The new Fina depot has a total 
capacity of 882,000 gallons of petrol, 
diesel oil, paraffin and domestic fuels. 

The. depot was built by WILLIAM 
Press AND Sons, the civil and mechani- 
cal engineering contractors. Special 
provision has been made for the largest 
of the five compartments of the unde1- 
ground tank. The principal, 400: ton 
capacity, compartment is separated 
from the other four by a bulkhead com- 
partment filled with reinforced concrete. 
The compartment will at first be used 
for keeping Fina Gas oil and it is 
necessary to reduce the risk of contami- 
nation between this and Fina Motor 
Spirit to the minimum. 

Above ground the storage capacity is 
three 500 ton tanks which are 48 ft high 
and two horizontal cylinders which each 
contain 12,000 gallons. All the tanks 
were built by WHessoe, of Darlington. 

The vehicle loading pumps served by 
the surface storage tanks were provided 
by WORTHINGTON-SIMPSON. They have 
a rating of 300 to 600 gallons a minute 
and are conventional horizontal split 
casing centrifugal pumps. The pumps 
for the underground storage tanks are 
submerged centrifugal pumps made by 
RHopES, BRYDON AND YOUATT. 

The company has brought imagina- 
tion as well as equipment to the fire pre- 
caution problem. The three surface 
tanks have a cooling spray device by 








which water can be made to flow over 


the roof and down the sides. Tanks 
above and below ground have SHAND 
AND Dewers level indicators which cut 
down the dipping. 


Filling the Gaps 
in Vacuum Plant 


With the intention of filling gaps exist- 
ing in this country in the supply of 
vacuum plant for industrial processes, 
a joint company has been formed by 
ELLIOTT BROTHERS (LONDON) Limited, 
one of the ELtiotr AUTOMATION 
Group, and the LeyBo_p companies of 
Cologne. It has been named Leyso.p- 
E..iott Limited. 

The parent company of Leybolds has 
been in existence for over a century 
and has been making vacuum compo- 
nents since 1904. They were the 
originators of the gas ballast pump that 
has made high vacuum work possiole 
in the presence of condensable vapours. 
One Leybold subsidiary company has 
had considerable experience in the 
application of vacuum equipment in 
the pharmaceutical and more recently 
the food preparation industries. A 
plant is in operation capable of handling 
up to 4 tons of food stuffs a day. 

Elliotts have had experience of 
vacuum equipment for coating pur-- 
poses, and a very wide experience in 
control and process techniques, They 
propose to manufacture the new items 
at Boreham Wood where an additional 
30,000 sq. ft of floor space is available 
and will be prepared to consider supply- 
ing any type of vacuum plant for metal- 
lurgical, pharmaceutical or plastics 
industries. The new company will con- 
tinue the work dealing with leak detec- 
tion as weil as taking over the Leybold 
interests in this country from Leybold 
Vacuum Sales Limited. The sales area 
of Leybold Elliott is Great Britain and 
the Commonwealth. 


Recovery Efforts of a 
Textile Machinery Firm 


Perhaps the most significant and 
encouraging part of the summary of 
efforts being made to bring to full and 
profitable operations the FAIRBAIRN 
Lawson COMBE BARBOUR, engineering 
and textile machinery firm of Leeds, 
Yorkshire, is the indication that the 
greatest need is to attract more work- 
people and a limited number of key 
technicians to the organisation. 

The increased activity in textile 
machinery which began last year after 
the Government scheme for the industry 
took effect is continuing and, although 
there may be lengthy periods between 
the inquiry and the definite order, the 
order book now carries work for several 
months ahead. 

A year ago the company boughi a 
three-quarters interest in AMseL Limited, 
a small company which in particular 
has a very advanced steel office equip- 
ment system. Sales have just started 
and trial installations are fitted in large 
companies, government departments and 
local authority offices. This is one of 
the growth prospects for the group. 

Another is the Contorg variable con- 
trol. This is a device for infinitely 
variable speed control on transmission 
systems and it is described as being 
simple, without the defects of fluid or 
frictions transmissions and as being 
unaffected by temperature, humidity or 
atmospheric conditions, This control 
is shortly to appear on the market. 
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The World’s New Standard for Length 
By P. A. McKeown, D.C.Ae. 


Société Genevoise Limited 


The metre is to be redefined 
in terms of the wavelength 
of tight. Comparators are 
available that make possible 
production machines incor- 
porating length standards 
calibrated directly in terms of 
light waves. 


1 Eleventh General Conference of Weights 

and Measures of which the United Kingdom 
member, has been in session from the 
of this month. One of its most important 
has been to consider in detail and then to 
ide on, the proposal put forward by one of its 
ial committees, that the metre, the standard 
length of the industrial world, should be 
redefined in terms of the wavelength of light. 

Originally the metre was defined in terms 
of a natural length; it was intended to be 
one-forty millionth of the earth’s meridian 
through Paris. The commission of scientists 
set up by the French Constituent Assembly in 
1790 to select the most suitable form for a new 
standard to replace the French “ foise”’’ con- 
cluded that if it were not unduly tainted with 
national origins it might be sufficiently attractive 
for other countries to adopt it and therefore to 
become an international standard. 

The metre, thus defined, was materialised in 
the form of a platinum end bar for practical use 
as a standard of length. Since the earth’s 
meridian was determined by astronomical 
measurement which obviously had serious limita- 
tions, it was soon realised that this end standard, 
the Metre des Archives, was inaccurate. More- 
over, by 1870, it was found to have been severely 
worn in use. 

In 1875 the International Metre Convention 
was signed by twenty nations including the 
United Kingdom and the United States of 
America. It was agreed that not only was a 
new international metre standard required, but 
that it should be a line standard, i.e. a precision 
scale. The International Bureau of Weights 
and Measures was set up at Sévres, near Paris, to 
maintain the new standard and to disseminate 
knowledge of it throughout the member nations. 


PRESENT STANDARD 


A line standard was chosen because it is not 
subject to wear (it is merely observed through 
microscopes). A further disadvantage of an 
end bar, it was considered, was that its all- 
important defining faces were more liable to 
damage than the lines engraved on a scale. To 
sway the balance even further in favour of a 
scale, advances in optics had made good micro- 
scopes available. 

In order to maintain continuity, No. 6 of the 
thirty scales produced was selected and pro- 
claimed International Prototype Metre “M”’ 
in 1889, because it was nearest in length to the 
former standard, the Metre des Archives. In 
the definition of this new and arbitrary standard, 
there was no longer any reference to the earth’s 
meridian. Fig. 1 shows Metre No. 16, the 
official copy received by the United Kingdom 
in 1889; its is retained at Teddington by the 
National Physical Laboratory. 

Since 1922, Metre No. 16 has been the United 
Kingdom’s practical standard of length owing to 
the dimensional instability of the Imperial 
Standard Yard which, though practically useless, 
has remained the legal standard. Since 
1922 the British inch has been defined in 
practice in terms of the metre (25-39999560 mm). 

The precision gauges, surveying tapes and other 
standards calibrated at NPL have been based, 
up until recently, on this conversion factor. 
This differed from the American inch by about 
5 parts in a million; in the United States, 
Metre No. 27 was legally proclaimed as the 
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primary standard of length in 1889, and used to 
define their inch which became equal to 
25-4000508 mm. 

On 1 July of last year, this discrepancy was 
eliminated; with the development of metrological 
techniques and precision engineering, it was at 
last becoming a real barrier to easy interchange 
of scientific and technological data. Both 
countries adopted the “ International Inch” 
(25-4mm exactly) and from then onwards 
have used this value for all scientific and tech- 


nological purposes. 


WAVELENGTH STANDARD 


From as early as 1829 there has been a move- 
ment to define the world’s ultimate standard of 
length once again, in terms of a non-arbitrary and 
naturally occurring phenomenon... the wave- 
length of light. The first significant move in this 
direction was made in 1927 when the Seventh 
General Conference of Weights and Measures 
agreed that the wavelength of the orange-red 
line in the spectrum emitted by a Cadmium 
vapour lamp could be used as an alternative 
(though secondary) standard of measurement to 
the International Prototype Metre. 


INTERFEROMETRY 


The science of interferometry is by no means 
new. It may well be wondered why there has 
been such a delay in replacing the existing 
standard by means of a wavelength standard. 
One facet of the answer is that no naturally 
occurring element is known that will emit com- 
pletely monochromatic light (in which all the 
rays have precisely the same wavelength). The 
great advance in nuclear physics in recent years 
have produced better knowledge of atomic 
structures: it is now possible to isolate and 
prepare useful quantities of pure isotopes which 
will emit radiations which are very much better 
for precision measurement than those emitted 
by naturally occuring elements. 

It is the electro-magnetic wave-like structure 
of light that enables it to be used to measure 
length. The waves can be caused to “ interfere ”’ 
with each other as shown in the diagram of 
Fig. 2, which illustrates the theory of optical 
flats (highly lapped flat plates of quartz or glass). 
Interference fringes resulting in light and dark 
“bands ”’ across the plate are observed if a 
parallel beam of truly monochromatic light is 
first divided into two parts which are then 
recombined, after having been made to travel 
over paths of slightly different lengths. The 
angle between the optical flat and the reflecting 
steel reference surface in Fig. 2 is shown much 
greater than is necessary in practice. When an 
incident beam is divided at a boundary between 
an optical flat and air as shown in Fig. 2, reflected 
and transmitted waves of light become out of 
phase with one another. If the path difference 
is an odd number of half wave-lengths, the two 
parts after recombining are exactly in step and 
produce a resultant bright “ band ” of light (as 
at A and C in Fig. 2). If the path length differ- 
ence before the waves recombine is either zero 
or an even number of half wavelengths, they 
cancel each other out and a band of darkness 
results. (As at B in Fig. 2.) 

In an interferometer for length measurement, 
for example where slip gauges are wrung on to 
an optically flat steel plate, two sets of interfer- 
ence fringes are produced—one from the surface 
of the slip and the other from the surface of the 
plate. They are separated by the distance s. 

The proportion of s to the fringe spacing p 
(i.e. s/p) is the excess fraction of a half wave- 
length by which the gauge is longer than a whole 





Fig. 1 Metre No. 16—the United Kingdom's 
copy of the International Prototype Metre. Inset 
are cross-sections showing one of its defining lines 
before and after re-engraving in 1956. The width 
of the improved line is approximately 0-00015 in. 


number of half wavelengths. This value can 
easily be measured by visual observation to 
one-tenth of a fringe spacing, which represents a 
length measurement of very close to one-mil- 
lionth of an inch. 

_ Three or four different wavelengths are used 
in turn and each produces a different excess 
fraction. The relative values of the wavelengths 
are known with great accuracy. By the method 
of “coincidences,” the lengths of slip gauges, 
normally up to 4 in, can be calculated simply to 
within an accuracy of 0-000001 in. This high 
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Fig. 2 (above) The theory of optical flats. 


Fig. 3 (below) The interferometer prin- 
ciple for the measurement of length. 
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Fig. 4 (above) The photoelectric microscope 
shown schematically. 
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cision, by means of photoelectric microscopes. 
Indeed, for the precise measurement of the 
movement of machine elements, the precision 
scale ‘‘ read ’’ by a photoelectric microscope will 
undoubtedly remain preeminent, particularly for 
measurement over lengths greater than 4 in. 
The photoelectric microscope was first exhibited 
at the Basle Fair in 1944 and was developed in 
order to increase the accuracy of division and 
calibration of precision scales. As can be seen 
from the table magnifications up to 650,000 have 
been used successfully, making it possible to 
measure by means of precision scales to an 
accuracy better than half a millionth of an inch. 
This is the same as is currently possible by 
interferometry. Temperature fluctuation is the 
greatest possible cause of error in this type of 
measurement. By comparison it should be 
noted that interferometric measurement is addi- 
tionally subject to the effects of change of 
density of the atmosphere. 

By means of normal micrometer microscopes, 
the metre could be defined with an accuracy of 
1 part in 10’. The two main advantages offered 
by the photoelectric microscope which have 
enabled this accuracy to be increased to better 
than 1 part in 10° are: 

(1) It enables great magnifications to be used 
reducing to insignificance the human element 
error associated with optical microscopes, and 

(2) It enables readings to be taken remotely, 
thus resulting in better temperature control of 
the scale and line-standard comparator. 


PHOTOELECTRIC MICROSCOPE 


As shown in Fig. 4, a low powered filament 
lamp in the photoelectric microscope illuminates 
a slit in a thin metal plate by means of a con- 
denser lens. The narrow beam of light which 
results has the same width as a line on the 
polished surface of the precision scale and is 
transmitted by a series of four mirrors on to 
this surface. Part of the reflected light is deflected 
by means of a prism and a specially treated 
glass plate on to a photoelectric cell. For 
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Fig.6 (right) Anartist’s 
impression of the new 
line standard comparator 
for the International 
Bureau of Weights and 
Measures. 
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accuracy of calibration allied with the most 
useful wringing property of optically flat end 
gauges has been a further influence in the move 
to a wavelength standard. 


NEW DEFINITION 


The new definition of the metre will almost 
certainly be 1 metre = 1,650,763-73 wavelengths 
of the orange-red line radiation in the Krypton-86 
spectrum (in vacuo). Continuity with the present 
definition will certainly be maintained since this 
figure has been obtained by direct comparison 
with the wavelength of the orange-red line in 
Cadmium adopted by the Seventh General Con- 
ference in 1927. This was itself obtained by 
direct measurement against official copies of the 
International Prototype Metre. 

It is hoped that the re-definition of the metre 
will be followed shortly in the UK by legal ratifi- 
cation of the inch in terms of the metre. 


FUTURE OF LINE STANDARDS 


It is only a few years ago that some prominent 
metrologists were pressing for the continuation 
of a material and tangible standard in the form 
of a high precision scale. This was the result 
of the remarkable developments that have taken 
place in the science of engraving scales and 
subsequently calibrating them, with great pre- 


visual observation of the scale, a part of the 
light passes through the half silvered mirror and 
thence to the eyepiece as in a normal microscope. 
By oscillating electromagnetically either of two 
mirrors, the image of the beam of light is 
oscillated over the specular surface of the scale 
with an approximately simple harmonic move- 
ment. The range of this swept movement 
depends on the amplitude of the oscillation of 
the mirror and its distance from the slit. Three 
amplitudes, each of which is associated with its 
own magnification, can be obtained. The ability 
to oscillate two mirrors in the system offers the 
advantage that, when only one is in movement, 
a very fine electrical virtual zero adjustment of 
the axis of the microscope can be made by 
feeding a direct current of variable intensity 
into the coil of the other mirror. Each time 
the beam of light passes over a line on the scale, 
which is, of course, non-reflecting, there is an 
output from the terminals of the photoelectric 
cell. This is roughly sinusoidal in form but is 
modified by classical electronic methods to 
give a series of impulses. These impulses are 
used to trigger a bi-stable flip-flop circuit, the 
output of which in the case of a reading-type 
microscope is calibrated to indicate directly in 
terms of microns, 0-1 microns and 0-01 microns, 
the “ offset’? of the axis of the microscope 


from the axis of the scale line under observation. 

The photoelectric microscope is not in any 
way limited by the nature of light. Indeed, as 
its magnification increases, it becomes more 
efficient. Its accuracy depends on the stability 
of its oscillating mirror and electronic and 
associated circuits, in addition to the magnifica- 
tiun used. The limiting stability is in the order 
of 10-* times the width of the explored field. 
For the maximum magnification where this 
width is 10 microns, a repeatability of 0-001 
microns (0:04 x 10-*in) can thus be obtained. 

In other applications of this photoelectric 
principle, the output from the flip-flop has been 
used in the form of a servo mechanism to 
position the carriages of photoelectric dividing 
machines for the precise dividing of line stan- 
dards and the tables and spindle head carriages 
of jig boring machines fitted with automatic 
repeating devices and punch tape control. 

In the revolutionary photoelectric line stan- 
dard comparator shown in Fig. 6, two micro- 
scopes of the reading type just described are 
incorporated. The comparator which has been 
installed at the International Bureau of Weights 
and Measures is enclosed in a large polished 
aluminium cylinder which is temperature con- 
trolled outside to an accuracy of + 0-01°C. 
It is hoped that inside a temperature control to 
better than +0-001° C will be possible (this is 
only just sufficient to ensure a relative measuring 
accuracy of | part in 10* on a metre length). 
Two types of interferometer are incorporated 
so that a direct comparison of a precision scale 
with the wavelength of light can be made in 
addition to the intercomparison of two metre 
scales. The photoelectric principle of measure- 
ment can be applied to the Michelson type 
interferometer supported on the beam just to the 
right of the carriage which carries the scale 
below the photoelectric microscopes. The 
compensating plate of the interferometer can be 
oscillated electromagnetically to modulate the 
interference fringes and measure their “ separa- 
tions’’ photoelectrically. 





The photoelectric observation of interference 
fringes using a germanium cell which is sensitive 
to both the visible and infra-red parts of the 
spectrum will enable measurement up to a full 
metre to be carried out in one step. By this 
means, precision scales up to one metre can be 
calibrated with an accuracy to well within 
1 part in 10°, and possibly to several units in 
10°, providing possible causes of error such as 
temperature fluctuation and vibration ¢an be 
successfully countered. This type of comparator 
is the “open sesame”’ for the production of 
ultra high precision measuring and production 
machines, incorporating their own length stan- 
dards in the most practical form of scales, 
calibrated directly in terms of the new ultimate 
standard—the wavelength of light. 


TaBLe :—The Photoelectric Characteristics the 
Société Genevoise Photoelectric Microscope MPE-3 





———+ 











Linear Amplitude of Reading on screen* 
magnification | slit oscillation 
M, = 650,000 10 microns 1 division=0-01 microns | 
M,= 32, 200 microns 1 division=0-1 microns | 
M,= 6,500 | 1,000 microns 1 division = 1-0 microns 








* Width of 1 division on screen = 6-5 mm. 
M, = 650,000 a ing value of 0-001 « (0-04 p-in) is repre- 
sented by 0-65 mm (=0- in) on the screen. 














516 


14 October 1960 ENGINEERING 





Quality Cars 


Jaguar’s produce a specialist 
car at a competitive price. 
One of the secrets of their 
success lies in their production 
methods. 


Blige <e are a number of peculiar problems which 
face the specialist car manufacturer. It is 
necessary for him to meet all reasonable require- 
ments from the customer regarding colour, 
trim and other extras. In addition, the insistence 
on a high standard of quality in many cases 
necessitates frequent changes and improvements 
in the specifications of existing models. 

It is of course also necessary for the manu- 
facturer to be competitive. To do this he must 
use the best possible manufacturing methods 
wherever possible, while at the same time keeping 
tooling and equipment costs to a minimum in 
view of the smaller quantity of a particular 
model produced over which these costs can be 
amortised. 

In this respect, therefore, the present Jaguar 
factory, which came into use in 1952, is virtually 
modelled on the lines of a mass-production car 
factory, but on a smaller scale, and is more 
flexible; assembly lines being mechanised and 
high production plant being used wherever 
possible. 

It is interesting to note that in specialist car 
production, much more of the actual vehicle 
is usually made by the manufacturer in his own 
works than is made by the mass producer; this is 
of course excluding foundry and stamping shops. 

At the lower end of the main Jaguar shop 
are the raw material stores where castings, bar 
material, and the like are stored. This end also 
houses various guillotines and cut-off machines. 
The next department is the machine shop and 
in this department all main components, such as 
cylinder blocks, cylinder heads and flywheels, 
are produced by line production methods. 

On the cylinder block and cylinder head 
production line can be seen various examples of 
multi-spindie drilling and tapping machines. 
These machines are all designed in such a 
manner that a radical change in design can be 
effected on them if necessary with a minimum 
expenditure on tooling. A further point is, 
of course, that the use of machines of this type, 
while involving high capital expenditure, does 
at the same time reduce labour costs consider- 
ably and also floor space occupied. Since the 
machines are fully automatic, it is possible for an 
operator to look after two or three of these 
machines. The crankshaft is roughed out on 
multi-tool lathes before passing to the journal 
and pin grinding machines. 

In the case of the connecting rod, a rotary 
type transfer machine is used for all the pre- 


in Quantity 
By J. Silver 


Production Director 
Jaguar Cars Limited 


liminary operations leading to the final fine 
boring and grinding of the little and big ends. 

Owing to the nature of the production it is of 
course necessary for the smaller details to be 
catered for in general machining sections. For 
this purpose there is a general auto and capstan 
section comprising automatic screw machines of 
both single-spindle and multi-spindle types; 
a general milling section, and drilling and 
grinding sections. 

A further section of the machine shop of 
particular interest is the gear cutting section with 
automatic chucking machines turning the blanks, 
high speed hobbing and shaping machines 
carrying out the necessary tooth cutting, and 
rotary shaving machines doing the final tooth 
finishing operations. 

Engine components are issued from the stores 
in suitable supply trucks. These can run along 
the track parallel to the engine assembly con- 
veyor, supplying the various details as they are 
required. Adjacent to this are the engine sub- 
assembly sections where crankshafts, flywheels, 
connecting rods, etc., are checked, balanced and 
sub-assembled. 

Upon completion, the engine is passed to a 
running-in stand where it is thoroughly tested. 

The engine is then removed from the dynamo- 
meter, taken to the sumping stand where the 
sump is removed, the engine thoroughly cleaned 
out and inspected, and from there it is taken 
to the engine storage racks. 

The sports body is assembled in a special 
shop, which is fed from adjacent stores. After 
passing through various sub-assembly jigs the 
sub-assemblies, consisting of front end, rear end, 
two-door assemblies and a bridge assembly, 
which forms the basis of the structure along with 
the door rockers, are fed to the main assembly 
jig. Portable spot welders are used here. 

The body is next lifted out and dropped on to 
a bogie or trestle for passing along the body 
finishing conveyor. On this conveyor the final 
welding of the body is carried out. 

At the bottom end of the track the sports 
bodies are joined by the saloon bodies and fed 
into a newly installed plant which takes them 
through water rinsing, cleaning, phosphating 
and a chromic acid rinse. After drying, the 
body is dipped in a slipper paint bath to protect 
the innumerable nooks and crannies under- 
neath, and then the surface coats are applied. 
Thus, every car is adequately protected from 
corrosion. The protected bodies now pass on 


The layout of the Jaguar factory. 
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over-head conveyors through the remainder of 
the plant. The first operation is to spray sound 
deadener and sealing composition on the under 
side and then comes rubbing down, the applica- 
tion of the sealing coat, and the final colour coats. 
During the whole of this time the car body 
remains on a mobile spit. 

On leaving the paint shop, the bodies are 
sorted out, according to type, the sports car and 
the large saloon body passing on to one conveyor 
and the bulk of the Mark 2 bodies passing to a 
separate conveyor. It should be noted that the 
main difference in these vehicles is that the 
sports and the large saloon body has a chassis 
frame, while the Mark 2 is of unit construction. 

The conveyors upon which the bodies are now 
travelling are body preparation conveyors or, as 
they are termed, pre-mount conveyors. On 
these conveyors various items of mechanical 
equipment are fitted to the body. 

The bodies proceed along this track until they 
reach the centre of the factory. At this point the 
major units of the car meet. 

In the case of the sports car and the large 
saloon, the chassis frame assembly comes from 
the far end of the building, drawing its various 
detail parts from the assembly stores situated at 
the extreme end. The chassis moves down the 
conveyor and as it passes along so the various 
components such as axles, springs and prop- 
shafts are added, until it reaches the link road 
end where the engine, which has been passed 
from the engine assembly section, is mounted 
into the frame. At the end of the track, the 
chassis is approximately adjacent to the waiting 
body shell which is then passed from the pre- 
mount track and mounted on the chassis. The 
car then carries on back to the top end of the 
factory where various additional items in the 
form of radiator grille, lamps and bumpers are 
added until the car is removed from the conveyor 
on its own wheels and is in a drivable condition. 

A similar procedure applies in the case of the 
Mark 2, but since there is no chassis frame, axles, 
springs and underside details are mounted on a 
suitable trestle truck. This carries them at the 
required height to allow work underneath, and 
at the same time it places them in the correct 
position for body mounting. In the case of this 
track, as the truck reaches the end the engine 
is added and the body is brought across by the 
overhead runway to be mounted. A similar 
sequence of operations follows down the other 
leg of the track. 

The cars now pass down the trim track where 
various internal trimming is added. Headlinings, 
polished woodwork, carpets, seats and the like 
are fitted until the car is in a finished condition 
at the bottom of the track from where it is driven 
to the test department. 

After testing, the car is delivered to the final 
finishing line, where the car is cleaned, polished 
and prepared for delivery to the customer. 


Assembly of the Mark 2. 
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Ergonomics and Improved Driver Comfort 


Ergonomics, or fitting the job 
to the worker, is intended to 
make him more efficient. In 
vehicle design it can help to 
improve comfort, especially 
for the driver, on whom safety 
depends. 


bes study of ergonomics has lately become 

sufficiently important to warrant a three- 
day conference in London, sponsored by the 
Department of Scientific and Industrial Research, 
in which over 200 firms took part. Ergonomics, 
though a recently adopted word, really began dur- 
ing the First World War when a study was made 
of the causes of fatigue among munition workers. 
Nowadays the word ergonomics generally con- 
jures up fitting the worker to the job with a view 
to making him more efficient. It has, however, 
a much broader meaning, for example paying 
special attention to the design of a road vehicle, 
to make it more comfortable and easier to drive. 
At the conference Dr. A. Y. Wisner, of the 
Physiological Studies Unit, Regie National des 
Usines Renault, described the work Renault are 
doing to avoid the painful discomfort experi- 
enced by some people when driving, and improve 
the lot of the passenger. 

The examples that Dr. Wisner described, 
anthropometric study of the driver’s place and 
study of the human body as a system of suspended 
masses, represent only two directions in which 
Renault’s researches are being conducted. 


Anthropometric Study 

An anthropometric study of the driver’s place 
consists of investigating the design of his 
seat and steering wheel position in relation 
to his own bodily dimensions. Unfortunately 
this presents two serious difficulties. Firstly, 
persons having different bodily dimensions will 
pass a wide range of judgments on the comfort 
of the same vehicle. Secondly, assuming that an 
alteration is considered advisable, it is expensive 
to make any far-reaching alterations to a model 
after tooling-up for manufacture has been com- 
pleted. It is therefore necessary that, for anthro- 
pometric studies to be effective, they must be 
made during the early design stages of the car 
while the design is still flexible, so that action 
can conveniently be taken. The analysis there- 
fore necessitates a certain number of preparatory 
stages and working techniques. 

Preparatory Stages.—The ideal way of adjust- 
ing the driver’s place to its occupant would be 
to measure the various parts of the bodies of all 
the firm’s customers, but this is obviously imprac- 
ticable. However, a sample of the population 
was examined by measuring 300 lorry drivers. 
Renault thus obtained not only the range of the 
principal varying dimensions but were also able 
to prepare correlation tables for these dimensions 
with one another. When it is realised, for 
instance, that the driver’s height when seated has 
a correlation factor of the order of 0-45 with the 
dimensions of the limbs, it can be fully appreci- 
ated why it is so difficult to satisfy all the different 
people concerned. 

In order to provide a link between the results 
obtained by limited samples and the total popula- 
tion of car users, it was necessary to estimate the 
heights of purchasers throughout the world and 
to observe the effects of racial origin, age, 
social class and sex. The outconte of this dual 
task of measurement and study of the clientele 
is an estimation of the principal dimensions of 
future purchasers. From these dimensions tables 
have been compiled for easy reference. The 
purchaser’s dimensions vary with the type of 
vehicle constructed, i.e. mass-produced or luxury 
car, lorry, agricultural tractors, etc. For each 
large class of vehicle, a special study must be 
made so that revision can be made in the event 
of any change in the market, such as increased 


sales in the USA or Japan, or a rise in the per- 
centage of women among the drivers. 

Working Techniques.—The ergonomist must 
have available a certain number of easily- 
handled working techniques. Two very impor- 
tant ones used by Renault are dummy figures 
and an adjustable steering device. 

“Oscar”? is the name given to a dummy 
figure, which has a flat layout, jointed in one plane 
only, and having the proportions of a man. 
The Oscars most widely employed have a scale 
of one-tenth, one-fifth or three-tenths. The 
commonest type of dummy represents a man of 
average height and girth, but it is also useful to 
have available dummies of short or tall but well- 
proportioned men, or of a man having long arms, 





The new Renault Floride saloon. 


short legs or any other determinant anthropo- 
metric feature. 

Oscar is used by the draughtsman who places 
him upon a plan of the driver’s place drawn to 
the same scale. This shows up some of the 
shortcomings, though not all of them since Oscar 
does not complain of the uncomfortable positions 
in which he may be placed. Also, of course, the 
small scale cannot provide extreme accuracy. 

The adjustable steering device is an apparatus 
which enables a simplified replica of the driver’s 
place of a car, lorry or even a locomotive to be 
constructed very rapidly and inexpensively. In 
order to assess the comfort of the design, men of 
typical heights and dimensions are seated on 
the apparatus in turn. Photographs are taken 
and then analysed to determine the angles 
between the various segments of the limbs, and 
hence whether the positions are correct. 

The beauty of this method is the ease with 
which it can be applied, and it also avoids the 
difficulty of keeping the design secret in the 
initial stages of creating a prototype. It does 
not, however, eliminate the need for subsequent 
construction of a wooden mock-up, which 
naturally takes longer to set up, but the mock-up 
being more accurate reveals further problems 
which are not disclosed by the initial studies. 

At this point it is worth stressing that the 
work of the ergonomist is a protracted task 
which extends from the drafting of the prelimin- 
ary design details of the vehicle, to the final 
discussions prior to the definite specifications. 


Human Body as Suspended Masses 

Ever since there have been vehicles, manufac- 
turers have directed efforts towards the reduction 
of vibration. Human beings, whose sensations 
constitute the sole criterion of success, have, on 
the contrary, not been extensively studied. 
Renault have found it very useful to study a 
man from a mechanical point of view by investi- 
gating the movements of various parts of the 
body in relation to one another, and also in 
relation to seating under different conditions. 

A seat was mounted on the plate of a vibrating 
table, on which sat the individual being subjected 
to vibration tests. Recorders were attached to 
the main parts of his body to measure the rate 
of vertical acceleration, one being placed on the 
right hand side of the head and another at the 
centre of the anterior face of the thorax. A 
third accelerometer recorded the movement of 


the pelvis, this being situated in the thickness of 
the moulded plastic cup forming the seat. 
Simultaneous recordings of acceleration as a 
function of time, at the level of the table, the 
pelvis, thorax and head, enabled Renault to 
determine with precision the transmission of the 
phase displacement of the suspended system. 

It was found that the natural frequency of 
vibration of the head varies from 1-1 to 2 cycles 
per second. Moreover, it is known that the 
natural frequency of the vestibular apparatus of 
the inner ear is within the range of 0-5 to I cycle 
per second. These facts explain why excessive 
lowering of the natural frequency of vehicle 
suspensions to a value approaching | cycle per 
second promotes excitation of the head and of 
the semi-circular canals in the inner ear, and 
can cause travel sickness. 

It has also been found that under certain con- 
ditions the pelvis and thorax show a difference 
in phase, when the stretching and compression of 
the lumbar muscles are at a maximum. The 
most dangerous zone lies around 4 cycles per 
second, when a slight variation in the excitation 
frequency is sufficient to cause a considerable 
difference of phase. No doubt this is the reason 
why shaking is particularly rough on tractors, 
the construction of which is such as to create a 
natural frequency in the vicinity of 3-5 cycles per 
second. Cinematograph films taken during the 
course of the vibration experiments clearly reveal 
these critical frequencies. 

The practical aim of these investigations is the 
drafting of recommendations regarding the 
dynamic properties of seats alone, or better still 
the system formed by the tyres, suspension and 
seat. But investigation of the whole system is 
so complex as to be beyond the present possi- 
bilities of mathematical expression and can only 
be studied by means of electro-mechanical 
analogies. Taking the seat by itself, in order to 
select a stasifactory arrangement, its dynamic 
properties must be known. To determine them 
it is not sufficient to employ a weight which 
merely causes the seat to “ give” as it would 
under the weight of a man. A man or dummy 
having the same system of suspended masses 
must be used. The seat must also be studied 
under various excitation amplitudes; for instance, 
in the case of a conventional car seat, the stiff- 
ness appears to be reduced by half when the 
amplitude is raised from + 1 mm to + 6 mm. 

Many problems in this field have still to be 
investigated, the most urgent being perhaps tak- 
ing into account the effect of the weight and 
stature of the individual being studied, the type 
of posture adopted and the nature of the work 
he is performing. 


Principal Application 


Renault have taken as the first task of their 
ergonomic study team improvement in comfort 
and safety of their private cars, in: the ways just 
described. Among other applications of ergo- 
nomic study are their products other than cars, 
improving working conditions in the factory, and 
the training of engineers and technicians. 

With regard to their other products Renault 
produce light vans, lorries, motor coaches, 
agricultural tractors and railcars. Despite the 
similarity between lorries and private cars, the 
driver’s place in a lorry must be suited to the 
special population formed by long-distance lorry 
drivers, a group entirely masculine and frequently 
of rural origin. Another important feature is 
that, despite the extensive use of servo-assisted 
controls, the muscular efforts which have to be 
exerted remain considerable and ought to be 
reduced. Motor coaches give rise to special 
problems because in many cases the driver has 
to act in the dual capacity of driver and con- 
ductor. Arrangements must therefore be made 
for easy control of the movement of passengers, 
opening doors and distributing tickets. 
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Body Design Only Begins with Styling 
By Maurice Platt, M.Eng., M.I.Mech.E. 
Director and Chief Engineer, Vauxhall Motors Limited 


The designer of the unitary 
car body must not only meet 
styling and strength require- 
ments but also ensure that the 
' body can be readily produced. 


AY’s small and medium cars usually have 

all-steel bodies of unitary design in which 
the structural members are integrally built into 
the body shell. Although some modern cars, 
such as the Triumph Herald, embody a separate 
frame, this article will be concerned solely with 
the unitary body. The article comprises extracts 
from a Crompton-Lanchester lecture delivered 
by the author before the Automobile Division 
of the Institution of Mechanical Engineers, and 
reproduced, with their permission; the 12 lec- 
tures in the series have just been published as a 
book The Private Car, price 30s. 

The simplest approach to a unitary design is to 
fasten permanently to the body structural equiva- 
lents of the side rails and cross-members of the 
missing chassis frame. By so doing the designer 
escapes from the inefficiency of conventional 


body mounting bolts in shear and finds that, for 
equivalent overall stiffness, the structural parts 
that have been added to the body weigh a good 
deal less than the frame which has been discarded. 

The main advantages which account for the 
ascendancy of the unitary body in Europe are: 
(1) more effective overall use of material, which 
can result in (a) weight savings, or (b) greater 
strength and rigidity for given weight; (2) some 
saving in factory cost at the penalty of higher 
tooling cost; (3) freedom from destructive 
relative movements between structure and body 
shell ; (4) well suited to the design of cars with 
low floors. 

At the beginning of a project a preliminary 
engineering specification is drawn up, for 
management approval, in which the basic dimen- 


people were content to climb in through smaller 
doors or over bigger obstacles, or if road safety 
under modern traffic conditions did not demand 
large glass areas and narrow pillars, the structural 
designer could do a better job using less material, 
and at lower cost. 

The design of a complex automobile structure 
is seldom if ever based upon theoretical studies 
and stress analyses of the kind which might 
guide the designer of a bridge truss or of a 
monocoque aircraft fuselage. On the contrary, 
the automobile body designer has to dispose the 
structural members to suit predetermined con- 
tours, windscreen and backlight apertures, door 
openings and so forth with only limited oppor- 
tunities to make use of the strength or stiffness 
of skin panels. Furthermore, the pillars, rails, 
and many other parts of the body structure are 
assembled with joints which have considerable 
rigidity, and consequently such members are 


Fig. 1 (above) Front end 

structures: (a) Peugot 

203, (b) Morris 1,000, 
(c) Ford Zephyr. 


Fig. 2 (below) Under- 
body layouts: (a) Austin 
A55, (b) Opel Olympia 
Rekord, (c) Vauxhall Vic- 
tor, (d) Volkswagen, (e) 
Renault Dauphine. 


Fig. 3 (right) Unitary 

body structure of the 

rear-engine Chevrolet 
Corvair compact car. 


bonnet, and trunk lid. Rigidity has another 
very important aspect, however, in its association 
with vibration frequencies. The tuning of the 
body should be divorced from the natural 
resonances of the suspension system and is also 
important in regard to the movement of the 
engine mass on its mountings. In practice this 
means tuning the body well above the other 
natural resonances. 

With very few exceptions mild-steel sheet with 
a tensile strength in the region of 20 tons per 
sq. in is the material generally used in automobile 
body construction. Body sheets are commer- 
cially obtainable in a wide range of thicknesses 
and sizes. Typical large panels of the kind used 
for roofs, quarters, doors, and floors will usually 
have a metal thickness of 0-036 in, although in 
some Continental small cars skin panel thick- 
nesses of 0-030 or even 0-026 are employed suc- 
cessfully where curved contours are conducive 
to panel tightness and rigidity through shape. 
For major structural parts such as cross-members, 
sills, rails, and pillars, metal thicknesses of 
0-039 and 0-:049in are common, and 0-064 in 
may be used for local reinforcements. 

The majority of the pressings used in a body 
assembly are joined by spot welds; there are some- 
thing like 4,000 such spot-welds in the body 
assembly of a medium-size car. The minimum 
pitch for sound spot-welds is three times the 
spot-weld diameter, but in practice it is unusual 
to specify so close a pitch except for the attach- 
ment of small brackets. 

In common with many other contemporary 
designs the box-section longitudinals to which 
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sions of the new model are set out together with 
weight and cost targets. Engineering and 
styling teams then get to work on the general 
layout and the shape of the vehicle, followed by 
the evolution of full-scale models, first in clay 
and later in glass fibre. Probably the simplest 
definition of the general objective is that the 
projected car shall be entirely satisfying to 
potential purchasers. In the broadest sense, the 
word “ satisfying *’ includes not only appearance, 
comfort, performance, durability and safety, but 
also the price at which it can be offered in relation 
to competitive vehicles. 

Structural efficiency only ranks as one of many 
desirable objectives in the design of a complete 
car. Clearly if style were not important, if 


subjected to bending, in addition to carrying 
direct tension or compression. Even the section 
modulus of complex built-up members put 
together by spot-welding is not amenable to 
calculation. In the years since 1945 progress 
has in actual fact depended very largely upon 
the empirical approach rather than fundamental 
stress analysis, backed by a great deal of intelli- 
gent development work on rough tracks and test 
rigs. 

The body structure must be sufficiently rigid in 
beam bending and in torsion to withstand all 
service conditions without exceeding the degree 
of distortion which experience has shown to be 
acceptable in the door aperture and in the open- 
ings provided for the windscreen, backlight, 


the Vauxhall front suspension cross-member 
is bolted (and which carry the mountings for the 
engine and steering) are designed as an integral 
part of the body from which they project. The 
necessary bracing is obtained from the inner 
(splash-guard) portion of each front wing, which 
is effectively shaped to resist buckling and is 
welded in place. Of the same general family 
of front ends, the design used in the Peugeot is 
shown in Fig. 1(a). 

Continuity in stiffness between the front end 
and the body proper is not always easy to 
achieve. While normally considered in terms 
of torsion, and of beam stiffness in a vertical 


Continued on next page 
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Slowing a Lorry or Coach Without Using the Brakes 


Recent trends towards bigger payloads at higher 
running speeds impose a’considerable burden on 
the braking system of a heavy commercial 
vehicle. The retarder is a new conception, 
introduced at this year’s Commercial Vehicle 
Show, which provides a means of deceleration 
and of controlling the forward speed while 
descending long hills, independent of the brakes. 

The action of the retarder is to transform the 
rolling energy of a moving vehicle into heat. 
Most of this is then dissipated through the 
vehicle’s own cooling system, but a proportion 
of it is radiated by the retarder’s specially finned 
outer casing. It works on a fluid coupling 
principle, and because of its smooth, infinitely 
variable and fully controllable retarding action, 
the retarder is extremely useful in controlling 
vehicles under slippery road conditions. 

The rotor, which has a toroidal cross section 
and a series of radial fins, rapidly accelerates 
the working fluid, simultaneously re-directing 
it through its toroidal path. The fluid leaving 
the outer tip of the rotor is at its maximum 
velocity, and is then directed into the stator or 
stationary element. The stator has the same 
cross-section as the rotor, but, being stationary 
it causes the fluid to slow down upon entering it. 
However its redirection in a toroidal path con- 
tinues until the fluid again re-enters the centre 
of the spinning rotor, to be accelerated once 
more. This continuous re-direction, accelera- 
tion and deceleration of the fluid is the power 


The Thompson retarder 
uses a petroleum-based 
hydraulic fluid and is 
entirely independent of 
the normal _ braking 








system. The rotor is 

connected to the trans- 
mission. 

a 


rs f 


Loading Cy 


absorption feature of the retarder. When the 
fluid is transferred from the rotor to the stator, 
a portion is redirected within the housing into 
a tangential passage, where it is allowed to leave 
the retarder. This action gives the retarder 
self-pumping ability, the emerging fluid being 
forced through flexible hoses to a heat exchanger. 
This transfers the heat of power absorption to 
the vehicle’s cooling system, there to be dissi- 
pated by the vehicle’s radiator. The fluid 
leaving the heat exchanger is returned to the 
retarder, where it re-enters the housing and is 
directed back into the centre section of the rotor. 
Thus as long as there is fluid in the retarder and 
the vehicle is in motion, the retarding action is 
a continuous self-sustaining cycle. 
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In order to control the power absorption of 
the retarder, a loading cylinder or reservoir 1s 
placed in the circuit between the retarder and the 
heat exchanger. This stores the working fluid 
during periods when retardation is not required. 
To start retardation the driver actuates a hand 
control valve, causing compressed air to force 
the fluid from the loading cylinder into the 
system and initiates the retarding action. The 
degree of retardation required is governed by the 
position of the control handle which varies the 
control air pressure, giving a balance between 
the loading cylinder and the retarding system. 

The Thompson retarder, as it is called, has 
been developed in the USA and was exhibited by 
the Automotive Products Company Limited. 





Concluding Body Design 


plane, it is also important to good handling that 
the structure be adequately stiff in a horizontal 
plane. 

Over the years, two trends have contributed 
towards reducing the distance between the 
front-wheel centre-line and the dash and so 
have simplified the front-end structural problem. 
They are first, the progressive forward shift of 
engine and body in relation to wheelbase, and 
second, the reduction in tyre diameter. 

_ Many integral front-end structures are de- 
signed to receive separated built-in front suspen- 
sion units as distinct from the bolting-on of a 
cross-member carrying the suspension as a sub- 
assembly. Two contrasting layouts developed 
for separated suspension units appear in 
Fig. 1 (6) and (c). The first is the familiar 
Morris 1000, with each front wheel carried by 
widely spaced lateral arms and a diagonal tie 
rod, and a torsion bar carried back to an 
anchorage in a cross-member of the body. The 
well known Ford front suspension is used in 
conjunction with the front-end structure illus- 
trated in Fig. 1(c), the reaction of the coil 
spring being taken by the upper part of the 
splashguard extension. 

With a few important exceptions, the main 
structure of the unitary body proper (from the 
dash rearwards) consists of a complex assembly 
in which a structural framework is inseparably 
built into the roof, the floor and other skin panels, 
and is completed by the pillars which subdivide 
the openings for the doors, windscreen, and 
backlight. Cross-ties are provided by the scuttle 
assembly, by header rails, by a series of cross- 
members built into the floor and by a bulkhead 
built into the body just behind the rear seat 
squab. 

The upper part of the structure, above the 
belt, once made a bigger contribution to the 
overall stiffness of the assembly than is the 
case in many bodies today. A very proper 
emphasis on the need for clear all-round vision 
has led to a great increase in glass areas and a 
narrowing of pillar sections, while the roof itself 
has become thinner and flatter in section. In 
order to maintain or improve overall stiffness, 


the designer has had to build more rigidity into 
the structure of the floor assembly, or underbody. 
With a reasonable degree of extra reinforcement 
the underbody can thus also form the foundation 
of a drop-head coupe or open tourer. 

A variety of contemporary underbody designs 
is shown in Fig. 2 starting with some character- 
istic front-engined rear-driven models. Where 
the height of the floor permits, the simplest 
framework employs two box-section longi- 
tudinals welded to the floor panels and pro- 
jecting forward from the dashboard like a pair 
of shafts. The Austin A55, Fig. 2(a), is a recent 
example. Cross-members and outriggers are 
used to join the longitudinals to the sills. The 
lateral spacing of the longitudinals is chosen to 
give them a clear run within the wheel arches 
(front and rear) and they provide convenient 
anchorages for the rear semi-elliptic springs. 

Variations on this theme include the Ford 
Zephyr, where the longitudinals are interrupted 
by large floor wells (under the feet of the rear 
passengers) at the back of which they are con- 
tinued (under the trunk space) and are used to 
carry the rear springs. In the Opel, Fig. 2(4), 
the front longitudinals terminate at a central 
cross-member (under the front seat) and separate 
rear longitudinals pick up from the rear seat 
riser and are braced to the sills. The Vauxhall 
underbody, Fig. 2(c), relies for beam stiffness 
amidships upon the sills which are structurally 
connected to cranked longitudinals which run 
forward from the dash to carry the engine and 
the front suspension cross-member. 

In the traditional front-drive car with the 
gearbox ahead of an in-line engine, the distance 
from the dashboard to the front wheels must be 
considerably greater than in a conventional 
front-engine rear-drive layout so that the struc- 
ture must be proportionately extended. The 
Citreon DS.19 is a classic example. This 
disadvantage does not apply to small front-drive 
cars in which a horizontally opposed engine is 
carried ahead of the centre-line of the wheels, 
and has also been avoided in the unique layout 
of the new Austin Seven where, by mounting the 
engine athwartships and using exceptionally 





small wheels, a very short front-end structure 
has been contrived. 

Structural continuity is more easily secured 
towards the back of the body than at the front, 
and the overhang of a compactly designed rear 
engine can be quite small. Furthermore, the 
independent suspension which goes with the 
rear engine location reduces the dynamic loading 
applied to the body via the back wheels. These 
considerations favour structural lightness in the 
rear-engine car, as against which an insulated 
and uninterrupted bulkhead must be built into 
the body just in front of the engine compartment 
instead of the light cross-bracing which suffices 
when only the luggage, fuel tank, and spare 
wheel are carried at the back. 

The underbody layouts of two well known 
Continental rear-engine cars are shown as 
simplified outlines in Fig. 2(d) Volkswagen, and 
(e) Renault Dauphine. Of the two corresponding 
body assemblies the German is notable for 
unusually high stiffness standards (both in 
torsion and bending) and for the use of bolts 
to secure the upper part of the underbody. 
The Renault is notable for low weight, due in 
part to the curvilinear styling which, by giving 
pronounced shape to the skin panels, enables 
lighter-than-average gauges to be used.’ 

A recent and most interesting American 
entrant in the rear-engine car field is the Chevro- 
let Corvair, structural features of which are 
shown in Fig. 3. As an indication of structural 
efficiency the makers record a weight saving 
approximating to 60 per cent of what would 
have been the weight of a separate frame together 
with a 30 per cent gain in torsional stiffness. 
The view shows the stiff sections used for the 
body sills and the longitudinal rails which 
extend forward and rearward along the wheel 
arches to which they are welded. A cross- 
member above the floor provides a good junction 
between the ends of the front longitudinals and 
the sills; the rear longitudinals are similarly 
integrated with the sill structure. The shallow 
tunnel stiffens the floor and provides clearance 
and protection for the controls which run back 
to the engine and transmission. 


On the Shelf 


By Frank H. Smith 


[* 3.80% often that I get a chance to boost an 

item (they keep these things 
from me. Boomerang complex or something). 
They've produced a neat wall-chart which is, in 
fact, a one-page (about 16 in by 20 in) calendar 
for 1961. On this they have chalked up all the 
principal meetings of which they have had notice 
and the blank days can be filled in by the bloke 
on whose wall it is. There is an individual 
space for every day of the year. Anyway, it’s 
something for nothing and you only have to 
drop a card to Events in Advance, ENGINEERING, 
36 Bedford Street, London, WC2. If you put 
O.T.S. somewhere on the request they'll get an 
idea of the tremendous pulling power of this 
column. But do put the “ Events in Advance ” 
bit or it may be buried beneath the normal mail 
and you may not get the calendar until 1962. 
As a sort of service after sales, recipients will 
get a further list of forthcomings to keep them 
abreast. 

Number 1, July, 1960 (holidays do muck one 
about) of Transport Electronics News comes 
from British Transport Commission, 222 Maryle- 
bone Road, London, NWI. As the covering 
letter so rightly says, electronics are playing an 
increasingly important part in the Commission’s 
modernisation plans, and, while the News is 
primarily for domestic use, there may be stuff 
of general interest. They’re too modest as this 
first number contains “ Planning the Computer 
Centre in the GPO” (very short summary) and 
some abstracts of material on computers and 
automatic control among other items. 

The September number of the ASME Mech- 
anical Engineering contains “* A Review of Metal- 
Processing Literature’ with reviews on metal 
cutting (51 references), plastic working (35 refer- 
ences), cutting fluids (a mere three references 
but three authors to prepare the review), and 
grinding (21 references). 

From the Purdue Engineering Experiment 
Station, Lafayette, Ind., comes another of those 
useful (and sometimes aggravating by their 
inaccessibility) lists of “* Abstracts of Engineering 
Staff Publications and Theses,” this time covering 
1958-9. It is Research Series Bulletin No. 142, 
is free and is edited by J. N. Arnold. 

The State Institute for Technical Research, 
Helsinki, issues a useful list of its publications, 
some in the native language (I’m not sure where 
Helsinki is), some in English and some in other 
languages. English summaries are sometimes 
provided. If you want the list, write to the 
Publication and Library Department. 

I've just seen my first (as opposed to the first) 
copy of Russian Metallurgy and Fuels which 
started with the Jan.-Feb. issue of 1960. The 
one I have is No. 2 (March-April), received in 
May and published in translation, August. 
Eagle Technical Publications, 62b Stapleton 
Hall Road, London, N4, at £15 a year ($45-00). 

Books of quotations provide more fun than 
most works of reference, so I have my order in 
for the new (September) Penguin Dictionary of 
Quotations (Cohen and Cohen) at 10s 6d. 

I expect most of you have, by now, got on 
Ferranti’s mailing list for their periodical lists 
of reading matter on computer material. The 
latest (I think) is dated July, 1960, and bears the 
mysterious reference CS.105A. 

One hears of the wonders that computers can 
perform but a paper listed in the National 
Physical Laboratory’s Quarterly list of papers 
published for the first quarter of this year takes 
the bun. By C. W. Clenshaw in the Computer 
Journal, it is entitled “ Curve-fitting with a digital 
computer.”” The House of Dior is negotiating. 
This, however, rather contradicts Gales and 
Griffiths’s paper in the British Journal of Applied 
Physics: “ The influence of instrumental obser- 
vations on the Schulz technique for the measure- 
ment of pole figures.” All types catered for. 
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Metrical Interpretation 


Units, Dimensions, and Dimensionless Numbers. 
By D.C. Ipsen. McGraw-Hill, New York and 
London. (50s 6d) 


Physical science is a system of knowledge based 
on observation and experiment. The concepts 
emerging from physical science are capable of 
interpretation and correlation through the 
employment of units and dimensions. This 
book is concerned with the units and familiar 
formulae of the physicist on the one hand, and 
the derived applications of them in engineering 
science on the other. 

While the author does not advance any 
original views on the mathematical interpretation 
of the formulae and their units which express 
physical changes, he gives a wealth of examples 
to show how the choice of units and dimensions 
influences their mathematical treatment. 

The engineering material of the work might 
be said by the purist to be of little interest to the 
physicist and the converse might be true of the 


physical section to the engineer, but it is right that 
both aspects of this important problem should be 
dealt with in the same book. On the other hand, 
the entire contents are of great importance to 
anyone whose responsibility it is to teach engi- 
neering to advanced students, especially such 
areas of engineering as thermodynamics and the 
theory of machines. 

The format of the book is very good and the 
liberal space given to formulae and equations 
makes quick reading and cross reference easy. 
The world of applied science cannot lose by the 
welcome appearance of this book but its readers 
will necessarily be the small but select band of 
those who are interested in the professional side 
of theoretical engineering. One feels that the 
author has dedicated himself to the elucidation 
of this subtle yet important aspect of mathe- 
matical application and his time has been well 
spent. 

A. J. WHITMARSH 





Automobile Assembly 


Institution of Mechanical Engineers: Proceedings 
of the Automobile Division, 1957-58. Institution 
of Mechanical Engineers, 1 Birdcage Walk, 
London, SW1. (42s) 


Ideally an issue of the proceedings of a technical 
or scientific institution should be more readable, 
more diverse and more stimulating than any text- 
book. The contributors can indulge their whims 
in terms of free comment and controversial 
concepts and need not hesitate to draw upon 
their own personal experiences. Over an annual 
period it is most desirable that within the general 
field of interest there should be diversity of the 
subjects represented by the individual papers. 

By obtaining a balanced miscellany of topics 
and a high standard of presentation throughout, 
the Automobile Division of the Institution of 
Mechanical Engineers has in this volume gone 
far towards meeting these ideal requirements. 

It may seem unfortunate that in an era of such 
rapid progress, a considerable time should 
elapse before general publication of papers 
(based, in some cases, on even earlier work); 
but those familiar with the motor industry will 
be well aware that the vast majority of apparent 
innovations have been developed progressively 
over a long period and neither basic facts nor 
practical experiences become rapidly outdated. 
It is, indeed, inevitable that new features which 
are imminent are, for obvious commercial reasons, 
rarely the subject of institution papers; nor does 
the fully proved and commercially successful 
technical achievement offer material likely to 
stimulate thought and provoke the discussion 
so essential to healthy institution activity. 

Following traditional practice the chairman’s 
address forms the opening contribution to these 
Proceedings. Ex officio in pride of place, there 
is no officialdom about R.C. Cross’s frank and 
fascinating account of the many projects he has 
pursued in the field of piston engines. This 
contribution is of much more than historical 
interest, particularly as the details of many of 
the experiments pursued by Cross will be new 
to more than a few of the technically minded 
throughout the motor industry. Not the least 
valuable are his brief words of advice to those 
of us currently involved with technical problems 
in the motor industry. The simplicity and 
wisdom of Cross’s general comments form a 
fitting prologue to the whole volume. Perhaps 
the most intriguing of his work has been in con- 
nection with rotary engines, and it seems unfor- 
tunate that following his description of many 
toils and tribulations on this project he avoids 
making a final assessment—even if it could only 
be his personal one. 

Horovitz’s prize winning paper on _ the 
““ Suspension of IC engines in Vehicles ”’ is the 


sort of basic stuff which everyone concerned 
with this very relevant aspect of vehicle design 
should comprehend before becoming involved 
with the practical problems of obtaining a best 
compromise. The considerable discussion fol- 
lowing this paper does much to clarify certain 
basic points and assists in relating the somewhat 
theoretical approach to physical reality. 

Dr. Hoar’s paper “‘ Corrosion Prevention in 
Automobile Bodies,”’ and the subsequent discus- 
sion attempt to cover a great deal of ground in a 
short space of time and seem therefore to lack 
sufficient detail to satisfy those specialising in 
this field. Nevertheless this section will be 
informative and of interest to engineers engaged 
both in technical design and on production. 

The basics of air springing and certain 
related design factors are dealt with competently 
by J. H. Sainsbury, although both the paper 
and the subsequent discussion present a rather 
one sided picture. The advantages of air spring- 
ing on vehicles subject to large changes in 
loading condition are tacitly accepted but the 
more debatable case of the passenger car is not 
adequately discussed and provokes no answering 
comment from the protagonists of steel and 
rubber as spring media. 

Schemes for hydraulic tractor drives are 
currently arousing much interest and, though 
G. H. Vasey’s paper describes theoretical assess- 
ments and practical tests on certain specific 
hydrokinetic torque convertor gearbox com- 
binations, it is perhaps unfortunate that the 
treatment is not more comprehensive. These 
omissions in the paper are to some extent made 
good by some excellent communications on this 
paper and in Vasey’s subsequent reply. 

Summarising work carried out at the Road 
Research Laboratory, Grime and Lister’s paper 
on “ Inspection of Vehicles for Road Worthiness” 
is clearly of topical interest. A great deal more 
work has now been done in this field, but the 
paper still represents a useful introduction to 
the subject. To those familiar with vehicle test- 
ing the description of various types of test 
equipment offers little new interest and it seems 
unfortunate that so much of the paper is devoted 
to this aspect. Nor does the inconclusive 
argument seem entirely appropriate to the main 
theme of the paper, the greatest merit of which 
is in the section dealing with consistency and 
reliability of the testing techniques. 

Petrol injection a is development which 
despite a background of extensive research and 
experiment has failed so far to find widespread 
commercial application. The three main contri- 
butors to the Automobile Division symposium, 
while indicating clearly a high standard of 
technical accomplishment, echo a sense of 
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disappointment but do not satisfactorily explain 
this lack of success. It is not, however, difficult 
to deduce that despite optimistic cost predictions 
by Gay in his review of developments in the 
United States, the cost of a sufficiently flexible 
and reliable system can only be justified if engine 
performance is an end in itself. 

As a practical story of systematic development 
Downing’s paper makes informative reading, 
although in confining himself to the technicalities 
of the Lucas system, on which he provides all his 
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own answers, he leaves little scope for discussion. 
Gay’s paper tells no development story but is 
mainly descriptive and in this respect is compre- 
hensive enough to embrace all the important 
systems produced in the United States. It is 
certainly most useful for reference purposes. 

In contrast, the paper by Heinrich and Stoll 
is, perhaps, over ambitious in attempting to cover 
all aspects of petrol injection. Their approach 
stems from earlier applications to aero-engines 
and despite some significant comments on specific 
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Publications 


aspects of automobile applications (particularly 
in respect of two-stroke engines) their reappraisal 
of the basic requirements of this latter field dozs 
not seem sufficiently fundamental. 

The annual volume of Auotombile Division 
proceedings is always worthy of study by those 
who wish to keep abreast of development and the 
volume under review is certainly one of the best 
in recent years. 


D. J. K. STUART 





Sales Must Meet Production Schedules 


Production Control. By NyLes V. REINFELD. 
Prentice-Hall, Englewood, New Jersey and 
London. (54s) 


The activity of any industrial unit can be broken 
into three distinct divisions of activity, namely 
thinking, doing, and recording, and production 
control is essentially concerned with the middle 
activity of doing, and must be the end result 
of the first activity, that of thinking. 

Production control is called upon to satisfy 
a great variety of different requirements. It 
must meet the needs of many industries, pro- 
ducing a vast range of articles, from those of a 
capital equipment nature, which require batch 
production techniques, to those of the consumer 
industries, where the quantities required demand 
not only flow-line production, but extensive, if 
not complete, automation. It appears from a 
general survey of this huge field of production 
control, that the batch production industries 
would require a very different approach to those 
of the large flow-line production industries. 

It is probably true to say that production 
control in the batch production industries will 
always largely be handled by human beings, 
acting as little units of memory, though using 
a certain amount of equipment. While some 
extension in these industries is bound to take 
place, the central problems of production lie in 
the consumer field with its immense production 
quantities. 

The main sociological, economic and political 
pressures in the world today stem from the great 
mass of peoples who have not yet obtained the 
many things produced by industry which can 
alleviate the normal drudgery of life. There is 
in the modern world an enormous potential in 
the consumer industries, which will call for 
production methods and capital equipment of 
a very simple order, mechanised and almost 
completely automated. The consumer industries 
are now moving into new fields of quantity 
production, which will require entirely novel 
methods by which material and operations can 
be controlled so as to obtain efficient and 
satisfactory outputs. The advent of the pro- 
duction engineer, which has been brought about 
by the need for large and continuous production 


in the consumer industries, is a phenomenon 
dictating a new approach to the techniques of 
production control, and calling for fresh thinking. 

It must be realised that complicated pieces of 
process plant, either automated, or capable of 
automation, are put in for a specific production 
rate, and unless this plant is used at the optimum 
figure of production, it will be thoroughly 
inefficient. The fact that an engineer instals 
buildings and plant to meet a certain optimum 
figure, demands an automated method for 
operating the control of production. It is a 
fact today that automation has been to a very 
large extent resolved in the plant and the opera- 
tion of processes. What has not been worked 
out is the control and the automation which 
exists between the mechanised and/or automated 
processes. It will be found on investigation 
that the automation of the relationship of 
processes will reduce production control to a 
series of very simple operations, in the actual 
functioning of which the individual will play 
a very small part. As quantity production 
proceeds to dominate the industrial field, it will 
be realised that management, which at the present 
time concerns itself with the entire output of a 
given unit, will be able to leave the 95 per cent 
of inevitable production to the control equipment, 
and concern itself solely with the 5 per cent of 
potential trouble. 

The book by Nyles V. Reinfeld on Production 
Control is unfortunately limited to those problems 
and those methods that will ultimately be 
involved only in the batch production industries. 
While not at all exciting, in that no excursion 
into the new requirements has been made, the 
book is very readable, very well laid out, and for 
the student it is a good assessment of the prin- 
ciples of production control as at present 
practised. There will be, unfortunately for the 
reader, the problem of sorting out the usable 
information for a particular field. 

It is very obvious that the book has not 
approached the problem that all industries tend 
to encounter—that of sales stretching production, 
and leaving production in a continual state of 
flux. In the consumer industries, both today and 
in the future, sales will have to realise that a 


unit of planned capital equipment has been 
put down, and it will be very necessary for sales 
to be the servant of this unit of capital equip- 
ment, that is, sales will have to sell the economic 
quantity that can be produced by the economic 
unit, for if this is not done, the price structure 
will not be sound. 

The rather long chapter on “ Forecasting ”’ is 
really one that ought to have very little influence, 
except in the batch production industries, on 
production. Production is controlled by the 
capital equipment and by the unit of labour, if 
any, that is used in it. It is no good installing 
a piece of capital equipment and then trying to 
forecast the output that it should achieve. 

“ Planning and Scheduling,” which is covered 
in another very interesting chapter, has not been 
properly faced. Various systems are used for 
planning and scheduling, and all function with a 
large time gap between them and the actual 
immediate production moment. This gap must 
be closed so that scheduling and production is 
simultaneous. The chapter on “ Paperwork ”’ 
is good, but it is doubtful, particularly in the 
flow-line industries, whether any paperwork is 
really required for the process of production 
control. The fact that an inescapable plant 
layout has been installed by the production 
engineer has made the use of the small electronic 
memory and the units of simple computation 
which can be assembled round it capable, to 
a very large extent, of eliminating the need for 
paperwork, and should introduce the possibility 
of planning and scheduling to be in time, and to 
be carried out at the same the moment as 
the production operation. 

The book is divided into three main sections. 
The final part, “* Prospects for the Future,” 
could well have occupied three quarters of the 
book, instead of the few pages which have been 
allocated to it. Live line storage, electronics, a 
new approach to suppliers require working out, 
and must be intelligently presented, so that the 
potential production engineers of the future can 
fashion the right type of industrial producing 
units. 
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Know Your Car at 


The Autocar Handbook: Complete Guide to the 
Modern Car. By J. R. SINGHAM. 22nd 
edition. Jliffe. (12s 6d) 


The Autocar are to be congratulated on bringing 
out this really excellent book. Admittedly, they 
have had plenty of time to perfect it since its 
first edition was published in 1906, but it must 
be a very different book now from what it was 
then. 

Great care has been taken to point out that 
this is a reference book, and in consequence the 
layout and arrangement have been very carefully 
considered so that the appropriate parts can be 
found easily. For example, the whole of the 
first chapter is devoted to a brief survey of the 
contents, with tables showing how each item is 
treated in the subsequent text. Again, each 
chapter has an introductory paragraph explaining 


Home and Abroad 


exactly what is covered by the chapter in question. 

Every aspect of the modern car, the engine, 
transmission, body, chassis, electrical and other 
equipment is dealt with in considerable detail, 
yet in simple, non-technical language, and there 
are a very large number of line drawings which 
greatly help in explaining the text. 

The general excellence of the book is such, 
however, that on the few occasions when the 
author makes himself less clear than usual, the 
contrast is rather noticeable. For example, in 
discussing the use of the water thermometer and 
of anti-freeze his treatment is somewhat perfunc- 
tory and seems to suggest a rather inadequate 
knowledge of the latest practice. 

The author’s attempt to explain the torque 
convertor is, at least as far as I am concerned, 
ineffectual. Admittedly, it is a very difficult 


subject, but personally I do not think it is helped 
by the complicated mechanical analogy used. 

The section dealing with brakes is well treated, 
except that the main reason for using trailing 
shoes, namely, that they are less affected by 
variation of friction coefficient with temperature, 
is not mentioned. 

I am sorry to see that, in describing indepen- 
dent front suspension, the old erroneous drawing 
showing one wheel being lifted without disturb- 
ance to any other part of the car is still perpetu- 
ated, It is true that there is no axle to tilt, but 
lifting one wheel must automatically tilt the 
car body to some extent. 

While, in general, the author does not express 
his personal point of view, I am glad to see 
that in the section on direction indicators, he 
has a good deal to say on the absurdity of expect- 
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ing hand signals from modern cars. Among 
hings, he says, “It would be wiser to 


worry about giving hand signals when braking 
in a hurry. Unfortunately, if he heeded this 
advice, he would probably fail his test.” 

When referring to the trip mileometer, the 
author misses one of the most useful features of 
it, namely, that it records in tenths of a mile, 
whereas the usual total indicator reads only to 
the nearest mile. 

The use of a radiator blind is advocated in 
certain circumstances but little is said of the 
fact that if a thermostat is also provided, the 
blind merely reduces the available heat capacity 
of the radiator, although of course it is still useful 
for retaining the radiator heat after the car has 
stopped. Nevertheless, a properly designed 
thermostat should, in my opinion, make a radia- 
tor blind unnecessary. 

The book concludes with an index, which is 
not very extensive, though this is perhaps less 
important in view of the previously mentioned 
cross-references and explanations of contents. 
Altogether, it is a most useful handbook for 

i motorist or beginner and is to be 
thoroughly recommended. 


Elsevier's Automobile Dictionary. Compiled 
and arranged by G. Schuurmans Stekhoven. 
Elsevier, Amsterdam; Van Nostrand, London. 
(147s) 

In considering this very elaborate work, one is 

some what appalled at the amount of effort which 

must have been put into its compilation. It is, 
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of course, one of a number of specialised dic- 
tionaries brought out under Elsevier’s name, 
and the publishers have certainly taken the 
trouble to enlist the aid of many competent 
people to make sure that the translations are 
correct. 

One wonders, however, to what extent such a 
dictionary is really useful. Its high price of 
7 guineas would undoubtedly prevent its being 
bought by anyone casually interested in auto- 
mobile matters in the countries covered. It is 
presumably the motor-car dealers and manufac- 
turers who may be wishing to sell their goods in 
various foreign countries who would find it 
most useful. Even then, it might be expected 
that large firms, at least, would be likely to have 
local agents fully familiar with the terms used in 
these countries. 

The actual layout of the dictionary is excellent, 
in that more than half the book comprises 
parallel columns in English, French, Italian, 
Spanish, Portuguese, German, Russian and 
Japanese, and thereafter there are seven sections, 
one under each of the foreign languages, in which 
any given word can be found, with a particular 
reference to the section in the main part of the 
book in which it appears. There are in all 
5,225 entries in the main part, and one wonders 
whether there really can be so many different 
words appertaining to the motor industry which 
require separate translation. 

There are one or two rather curious anomalies 
about the arrangements. For example, there 
are two entries, Numbers 21 and 22, which in 
English read as follows:— 

21, acidimeter, hydrometer, acidometer GB. 

22. acidometer GB, hydrometer, acidimeter. 





Trade Publications 


Copies of any of the following trade publications 
are obtai rom the addresses given, though 
distribution is sometimes restricted. 


Components 


Locking Nuts. Simmonps AEROCEsSORIES LTD., 
Treforest, Glam. Nyloc and Pinnacle self locking 
nuts are described and lists of sizes given, in 
50 page booklet. 


Embossing Tapes. HeLLERMAN LtD., Crawley, 
Sussex. < g tapes for marking now include 
red and yel versions. The tapes are embossed 
by a hand too!. Leafiet. 

Flexible Terminal Blocks. Precision COMPONENTS 
(Barnet) Lrp., Kabi Works, Cranborne Road, 
Potters Bar, Middlesex. Terminal blocks in 
various sizes; also flexible terminal strips for 
fixing on curved surfaces. Leaflet. 


Wire SHEFFIELD Wire Rope Co. Ltp., 
Darnall, Sheffield 9. Advice on the use of wire 
ropes is given in a 15 page booklet “ How to 


Store, Inspect and Maintain Steel Wire Ropes.” 
Also 70 page catalogue of the firm’s products. 
Bolt Locking. Guest, KEEN AND NETTLEFOLDS 

(MIDLANDS) Ltp., PO Box 24, Heath Street, 
Birmingham 18. Wedglock method of fastening 
nuts, bolts and screws by a nylon pellet. Folder 

gives sizes and safe torques. 

Actuators. AUDLEY ENGINEERING Co. Ltp., Newport, 
Shropshire. Pneumatic, hydraulic and electrical 
actuators for valves; local or remote control. 
Types, sizes and general information given in 
booklet, publication 594. 

Feed Valves. Visco ENGINEERING Co. Ltp., Stafford 
Road, Croydon, Surrey. Rotary feed valves for 
handling powder, dust and granular materials. 
Leafiet. 

Wheel Brushes. B. O. Morris Ltp., Morrisfiex 
Works, Briton Road, Coventry. Twist knot 
wheel brushes, straight and cup types for cpera- 
tion up to 10,000 r.p.m. Leaflet. 

Ball Bearings. EMO _ INSTRUMENTATION LYTD., 
Western Road, Bracknell, Berks. Precision ball 
bearings from 0-0780in to 0-98in bore. Full 
details of range together with engineering data and 
performance curves given in 40 page catalogue. 
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The foreign words corresponding to these are 
exactly the same for both entries. Why not 
combine them? 

Another rather strange thing is that, while the 
direction “* straight-on *’ is defined, there is no 
item for “* left’ or “ right.” 

Both English and American usage is given, but 
the terms “ British English” and “ American 
English” seem strange. Why not “ English” 
and ** American °’’? 

There are also one or two unfamiliar expres- 
sions. For example, what part of the carburettor 
is the “ air horn’’? Also, what is the difference 
between “American wire cutting pliers’’ and 
“wire cutting plicrs’’? In many cases short 
explanations are given in English of the meaning 
of the various terms, and it is interesting to note 
that a “ piston’? means something slightly 
different to the International Labour Office 
from what it means to the Hydraulic Hoist and 
Steel Dump Body Manufacturers’ Association 
(Washington). It is also rather surprising to 
find under item 3358 that the English usage is 
considered to be “ plate of spring,’’ while the 
American is “ leaf of spring.” 

There is no doubt, however, that anyone 
wanting to write about even the most abstruse 
part of a car would have little difficulty in finding 
the correct word in other languages. 

At any rate, the use of such a book when a new 
“transparent plastic distributor cover” is 
required in France is certainly better than the 
simple process of pointing to it and saying 
** cette chose 1a.”’ Or is it? 


J. S. BLAIR 
The Reviewers 


Mr. A. J. Whitmarsh, B.Sc., is on the staff of the 
County Technical College, Wednesbury, where he 
is head of the science department, serving the 
metallurgy and engineering departments. 


Dr. D. J. K. Stuart is chief research engineer of 
the British Motor Corporation. He was previously 
senior technical assistant on transmissions and 
internal combustion engines in the same company, 
and had earlier been engaged in gas-turbine 
development at Armstrong Siddeley Motors. 


Mr. Frank Griffiths is chief production development 
engineer of the British Motor Corporation and is 
employed by the Austin Motor Company Limited. 


Dr. J. S. Blair is assistant director for research 
with Stewarts and Lloyds Limited, and a well 
known writer on automobile affairs. He is the 
author of The Skilful Driver and some fifty tech- 
nical papers and articles. 





New Books 


The Stages of Economic Growth. By W. W. Rostow. 
Cambridge University Press. (21s) 
Professor Rostow does not subscribe to the Marxi s 
view that history is uniquely determined by economic 
forces and motives (he adds the sub-title “A Non- 
Communist Manifesto’); but he does offer a com- 
msive, realistic and soundly based alternative to 
arx’s theory of how societies evolve. 


Frontiers in Science. Edited by Enwarp HUTCHINGS, 
Jr. Alien and Unwin. (25s) 

Twenty-nine scientists and engineers and one journal- 

ist have produced this report on present knowledge in 

the biological, physical and social sciences, aimed at 

the general reader. 


Progress in Lectures 


Delivered at the Institution of Metallurgists 
Refresher Course, 1959. Jliffe. (32s 6d) 
Four papers were presented, covering developments 
in iron and steel production, the extraction and 
ing of non-ferrous metals, and the melting and 
casting of ferrous and non-ferrous metals. 


Surface Microtopography. By S. ToLANnsky. Long- 
mans, (55s) 

The aim of the author is to show what can be 
achieved by multiple-beam interferometry when 
applied to the study of the microtopographies of 
surfaces. The book is exclusively devoted to work 
carried out in the author’s own laboratory during the 
last 15 years. 


Financial Incentives for Management. By RicHARD C. 
SmytH. McGraw-Hill, New York and London, 
(66s) 

Though much has been written about salary and 

incentive policies applied to clerical and manual 

workers, management employees, and the author 
uses the term to cover everyone from the chief 
executive officer of a company down to the lowest 
foreman, have hitherto received surprisingly little 
attention. In too many companies, it would appear, 
the problems have been tackled on a case-by-case 
basis, rather than by the formuiation of an overall 


policy. 


Welding Handbook, 4th edition. Edited by ARTHUR 
L. Puiturps. Section 3, Special Welding Processes 


and Cutting. American Welding Society, New York; 
Cleaver-Hume Press, London, (72s) 

For the first time adhesive bonding and the welding 

of plastics have been included by the Society. The 

material in the book has been obtained from experts 
in each particular field. 

Beryllium. By G. E. Darwin and J. H. Buppery. 
Metallurgy of the Rarer Metals, No. 7. Butter- 
worths Scientific Publications. (70s) 

Beryllium was until recently considered principally 

as an alloying addition to copper and other metals, 

and while this still represents the end use of some 

80 per cent of the output, nuclear and missile appli- 

cations are claiming increasing attention. 


Glass: Its Industrial Applications. By CHARLES 
Joun Puiturps. Reinhold, New York; Chapman 
and Hall, London. (56s) 

Intended for the user, this book gives a short history 

of glass, followed by a description of manufacturing 

and finishing operations, composition and physical 
and chemical properties, and then goes on to consider 
the industrial applications. A short glossary includes 
the definition ‘* Gaffer—foreman of a glass hand 


shop.” 
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Coal Body’s Funds 
for German Car Firm ? 


Nice problem has been laid in the 

lap of the council of Ministers of the 
European Coal and Steel Community. 
Opt, the West German motor manu- 
facturers have applied to the high 
authority of the ECSC for financial | 


help in building a new plant near | 


Bochum, in the Ruhr. In the same way | larger than. that of Px aie “ne 
’ “| which will cost the equivalent of £8 per 


that, under the Local Employment Act, 
national funds are used in the United 
Kingdom to assist industrialists going 
to areas of high unemployment, the 
Opel company felt that ECSC help 
should be given to a car works which 
will largely employ formerly unemployed 
miners. 

This kind of assistance is in line with | 
the constitution of the Community. | 
But the approving decision has to} 
come unanimously from the council of | 
Ministers, some of whom, of course, | 
are from countries other than Germany | 
and with their own car sales problems. 
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services are provided by the privately 
owned collective enterprise, COMPANIA 
URUGUAYA DE TRANSPORTES COLEC- 
Tivos. This company has now ordered 
30 Leyland Worldmaster bus chassis. 


Rootes Pose 
Finance Puzzle 


Tne Roores motor group, with schemes 
for development of existing plants to the 
extent of £15 million and sharing with 
PresseD Steet. a total cost of £22} 





million for the Linwood new car project | 
in Scotland, has made it plain that there | 
is no intention of going to the public | 
| for the money. The company’s share 
of the Linwood development is rather 





| that the combined involvement in | 
| 


| development spending is somewhere 
| between £27 and £30 million. 

It is known that after members of the 
| Rootes family had inspected the Lin- 
wood site there were negotiations over 
| the degree of Government help to be 

provided under the Local Employment 
These have since been satisfactorily 
completed but the results have not 
been divulged. 

How much of the additional money 
needed is to come from the bank, if 





| indeed any, and how much from the 
| Government is a delicate speculation. | 


} 


Increasing Interest in Dilemma for the 
Commercial Motor Show | Refrigerator Manufacturers 


The AEC heavy vehicle firm have not | Heavy stocks of refrigerators in the 


the slightest doubt about the evident 
benefits of appearing at trade shows. 
Their orders taken at the Commercial | 
Motor Show were more than 200 per | 
cent greater than at the 1959 show. 

Sales arranged at the show were | 
worth almost £14 million. The number | 
of vehicles ordered was about 450. | 
There was a heavy demand for the | 
four wheel Mercury chassis, in the | 
medium weight class. 

Other AEC products in’ which 
visitors showed interest, and for which 
substantial orders were booked were | 
the underfloor engined coach and single- 
deck bus chassis, the Mammoth Major 
and the new Marshal chassis. The 
Marshal is being taken up by con- | 
tractors who operate ready mixed 
concrete facilities. 


Truck Orders by 
the £ Million 


Export orders continue to flow into the | 
Lancashire LEYLAND Motors company 
in increasing volume. 

In one recent week the company 
booked more than £1 million of truck | 
and bus chassis orders from Malaya, | 
Ireland, Uruguay, Ceylon and Australia. | 
Largest of the orders was from the 
Malayan Department of Public Works. 
It was for 170 Chieftain tipping chassis 
worth £320,000. These are built by 
ALBION Motors, the Glasgow division 
of the group. They will be fitted with 
dumper bodies on arrival in Malaya. 

Coras IOMPAIR EIREANN, the Eire 
transport organisation, has asked for 
80 of the new Leopard low-weight bus 
chassis. The order is worth over 
£170,000. 

Not all of Leyland’s overseas trans- 
port operating customers are national- 
ised or municipally owned. In Monte- 
video, Uruguay, most of the bus 





| anticipated. 


| ideas to tempt the customer. 


hands of the distributors indicate a | 
winter of cut-rate offers with price | 
maintenance extremely difficult for the 
makers to enforce. Large orders of | 
many different sizes of model had been | 
placed in the winter of 1959 and a/| 


| falling level of sales, exacerbated by | 


the hire purchase changes, virtually | 
froze the appliances on the shop floor. | 

What will happen next is a little con- | 
fused. Some distributors, particularly | 
the larger operators, prefer to hang on | 
to the stocks even if they are taking | 
much longer to go than had been | 
Smaller firms, especially | 
those who must realise the money are 


| having to resort to all sorts of discount | 


| has already got 
| Halewood, where almost half a million | 


FRIGIDAIRE have already given their 
distributors freedom from price main- 
tenance on last seasons models. It is | 
difficult to see how companies wishing 
to bring in new models next spring will 
be able to avoid following in the same 
direction. Meanwhile the market con- 
ditions appear to favour the small-scale 
refrigerator. 

Whether it is worth getting out a 
specially designed new small model in 
order to take advantage of this is not 
so certain. It could be that just as 
production was getting into its stride 
the hire purchase restrictions would be 
eased and the public taste swing strongly | 
over towards the larger family-sized 

| 





unit. 


The Greater Roads Effort 
of the Continent 


In the first six months of this year new 
private car registrations in Bradford 
increased by 45 per cent over the 
registrations for the first half of last 
year; in Leeds they increased by 
44 per cent and in Birmingham they 
were up by 41 per cent. 
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The Roads Campaign Council draw- | 


ing attention to this explosive rate of 
increase has no difficulty in showing the 
inadequacy of the proposed road pro- 
gramme in the immediate future. 

From Mr. George Strauss, a member 
of the Labour Party front bench who 
was himself Parliamentary Private 
Secretary to the Minister of Transport 
back in 1929 and former Minister of 











Despite the disturbed conditions in 
Canada, a new level of sales there was 
reached. Records were also broken in 
Australia and the company is now 
selling its shock absorbers in almost 
every export market in the world. 


£2 Million Foundry 





Supply, the Council quotes the view 
that British road building efforts are 
** chicken feed’? when compared with | 


what is going on and what is planned | 


| in the European countries. 


Mr. Strauss had been looking round 
Stockholm and Mannheim with a 
Roads Study Group of MPs. In Sweden 
he found that the Stockholm authori- 
ties have detailed plans for road works 


head of the population every year over 
the next 20 years. In London the 
spending per head on road works in 
1959 was 10s. 

The notable feature of traffic pro- 
vision that Mr. Strauss and his col- 
leagues found in Mannheim was the 
new £8} million Rhine bridge, linking 
the city with Ludwigshafen. This 
carries six lanes of traffic, a tram track 
and separate cyclists’ lanes. Keeping 
the space used down to a minimum, the | 
bridge is approached by multi-level | 
roads with separation from the rest of 
the traffic for cyclists and pedestrians. | 

Over the next five years the two 
cities, whose joint population adds up | 
to less than that of Coventry, expect to | 
spend another £6 million on_ their 
roads. 

Mr. Strauss concluded from his trip 
that, despite plenty of Ministerial 
expressions of goodwill, “ Britain is 





| lagging miserably behind other indus- 


trial nations in every aspect of road | 
transport.”’ 
| 


| 


} 


Ford Appoint | 


Consulting Engineers 
The Forp Moron Company have | 
appointed PosrorD, PAVRY AND PART- 
NERS, of Westminster, as the consulting | 
engineers for their new Halewood | 
factory, near Liverpool. 

Site levelling and foundation work | 
its stride at 


into 


cubic yards of earth have been moved 
of the total 14 million that must 
eventually be shifted. 

The erection of 30,000 tons of struc- 
tural steelwork is about to begin. 
The 350 acre site will provide assembly 
buildings, paint shop, press shop, 
boiler house and roads, railway sidings 
and incidental buildings. 

Posford, Pavry and Partners designed 
the Ford paint, trim and final assembly 
building which was brought into opera- 
tion at Dagenham last year. 








World Sales of Armstrong 
Shock Absorbers 


Modernisation of both the company’s 
factories and the installation of much 
new equipment has gone on all through 
the past year at the ARMSTRONG 
SHOCK ABSORBERS company. While the 
changes have been carried on, a high 
rate of production has been kept up. 
The overseas sales are described by 
Mr. W. Armstrong, the chairman, as 
very satisfactory. 





| CONSOLIDATED FOUNDRY 


Contract from Bulgaria 


PLANT, @& 
consortium of British heavy engineering 
firms, have signed a £2 million contract 
with the Bulgarian authorities for a 
complete foundry plant. The con- 
sortium includes PATTERSON HUGHES, 
the STAVELEY COAL AND IRON GroupP, 
Stone-PLattT, and the INCANDESCENT 
Group. 

The Bulgarian project is a combined 
radiator and bath factory which will 
be the largest and most modern in the 
country. It is believed that apart from 
a British works of a similar kind this 
will be the most advanced of its type in 
Europe. 


$500,000 Order 
for Austin Bus Chassis 


The Saigon municipal bus company 
have ordered 153 Austin diesel engined 
bus chassis, a contract worth $500,000 
(£178,500). The British Motor 
CORPORATION won the order against 
sharp international competition, princi- 
pally from Japan, Germany, Italy and 
France. 

A complete prototype bus on the 
same chassis is also to be delivered. 
It will be fitted with the Marshall 
Mulliner metal framed 45 seat bus 

Locally made bodies are to be fitted 
to chassis in the workshops of the 
Saigon bus company. Delivery of the 
order is due to be completed by early 
next year. It is hoped that replace- 
ment needs and the future extension 
of the public transport system in growing 
city will lead to further orders. 


BP Vapour Lock Trials 
in Switzerland 


A recent undertaking in the research 
and testing activities of the BrijisH 
PETROLEUM Company has been a series 
of road tests on the Susten Pass, in 
Switzerland, to obtain information on 
tendencies to vapour lock among cars 
now being sold in the country. 

Twenty cars representing a cross-sec- 
tion of cars widely used in Switzerland 
were employed over a test route from 
Pfaffensprung to Kleinalptal—a distance, 
of 6-4 miles and a climb of 2,260 ft. 
Some 100 test runs were made using a 
variety of fuels to gain a wide volatility 
range. 


| Ratification of Baghdad 


Oil Resolutions 


Venezuela has given official recognition 
to the oil producers’ decisions taken 
last month in Baghdad. The Vene- 
zuelan representatives then met dele- 
gates from Iraq, Persia, Kuwait, Saudi 
Arabia, and observers from Qatar 
and from the Arab League, to draw up 
resolutions for agreed measures to be 
used in the face of price reductions in 
Middle East crude oil by the inter- 
national companies. 
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What the Driver Wants 


By J. S. Blair 
D.Sc. (Glas.), M.1.Mech.E. 


Enjoyable motoring is depen- 
dent on good detail design. 
The author lists some personal 
likes and dislikes in today’s 
cars. 


Ms has been written recently on modern 

trends in car design. It may be worth- 
while considering, therefore, some of the car 
driver’s ideas as to these modern trends and also 
some of the things which he feels might be 
desirable. It must be borne in mind, however, 
that opinions differ on these points and that the 
following is merely my personal view, which is 
unlikely to be wholly acceptable to others. 
I should perhaps point out further that I am an 
old-fashioned motorist who chooses a car for the 
pleasure of motoring and to whom practical 
and functional considerations are more important 
than style or mass-appeal. 

Considering the more obvious modern trends, 
the first is probably that towards automatic 
transmission. It seems to me that in many 
cases this has gone rather in the wrong direction. 
It is surely the small underpowered car which 
suffers most from the need for continual gear 
changing rather than the large powerful car, 
which runs for a great deal of its time in top 
gear. Moreover, one might have thought that 
since what most people object to about gear 
changing is the simultaneous operation of 
clutch, throttle and gear lever, an intermediate 
stage might have been reached in which these 
operations were eliminated but the gear lever 
retained, or perhaps replaced by a series of 
buttons as in the old Cotal gearbox. The 
manumatic gear is one solution, though it does 
not appear to be fitted to many models. While, 
as previously mentioned, I am somewhat of 
a diehard in this, still preferring to drive my 
own car, there is no doubt that automatic 
transmission is here to stay, and indeed, in a 
few years time it will probably be difficult to 
obtain a car without it. 

So long as the normal type gearbox is with 
us, however, it is heartening to see the return to 
the floor position for the gear lever. We have 
far too long put up with the horrible, indefinite 
gear change lever on the steering column. 


A GOOD HAND BRAKE 


The desire for an umimpeded floor has, of 
course, also had its influence on the position of 
the brake lever. Whereas in the old days with 
separate “ bucket” seats a good sturdy hand- 
brake could be provided between the seats, it 
is now becoming more and more usual to provide 
some form of “umbrella*’-type hand brake 
under the dashboard, which is often difficult to 
get at and seldom has any real power. It is 
interesting to note that the new regulations 
regarding the testing of old cars require that the 
hand brake shall provide a deceleration of 
0-25g. It is questionable whether many new 
cars would, in fact, meet this requirement, 
though the older ones with their better hand 
brakes may have no difficulty. 

Another modern tendency, which personally 
I deplore, is the changing of the dipper switch 
from hand operation on the steering column to 
foot operation on the floor. With automatic 
transmission, of course, you have a spare foot 
to deal with the dipper switch — but you never 
know what position the switch is in until you 
have turned on the lights. 

One modern tendency of which I am heartily 
in favour is power steering. At first 1 was some- 
what sceptical about this, particularly from 
experience on American cars, but the British 
type power steering still retains a sensitive feel 
of the road and, in fact, merely gives one very 
light steering. There would be something to be 
said for a progressive decrease in the amount of 


power assistance as the speed rises, and this can 
be provided, though it is not general. It is of 
course essential that when changing to power 
steering the manufacturers make the steering 
ratio more direct so as to get the benefit of quicker 
responses, particularly when checking incipient 
skids. 

Many of the modern trends are towards greater 
safety. This is noticeable in the greater visibility 
provided in modern cars, particularly from the 
use of more slender screen and door pillars. 

The vexed question of safety belts is one which, 
it would appear, may soon be settled legally, but 
but there is no doubt that if safety belts are to 
become a standard requirement some provision 
must be made on the car for their adequate 
anchorage, not only for the purely lap-strap type 
but also for the diagonal belt. 


WELL-PADDED CORNERS 


The collapsible-type steering wheel now fitted 
to some cars is another aid to safety, and provided 
it does not either greatly increase the cost of 
the car or present any fundamental difficulties 
in application, there seems no reason why it 
should not be applied to more cars. 

There are still too many sharp corners and 
danger points inside the car. The practice of 
padding various outstanding parts of the dash- 
board and its surroundings is to be commended 
for the injuries they save. 

Why is it that a good idea is not more readily 
taken up by other makers? For example there 
are some cars on the market which require 
virtually no chassis lubrication whatsoever, 
whereas there are others which still require 
attention to many grease points every thousand 
miles. If it can be done on one car, why cannot 
it be done on the others ? 

I feel that there are a number of relatively 
small matters which the car user would like to 
see incorporated in future designs, but the 
following is by no means an exhaustive list. 

Locking the doors individually, particularly 
on large cars, can be quite a performance. A 
simple handle on the floor near the driver’s seat 
could be arranged to propel bolts upwards into 
the bottom of the three passenger doors, leaving 
only the driver’s door to be locked by a key. 

While on the subject of locking doors, there 
was produced some time ago, in France I believe, 
a type of handle which, when the door was 
locked, was left free to rotate. This not only 
meant that the locked door could not be forced 
open by an unauthorised person, but also that 
one could see at a glance, say across a car park, 
whether one had in fact locked the car, since the 
handle hung down limply if the car had been 
locked. Why are such handles not fitted to more 
cars? 

BETTER FILLER CAPS 


Then, too, how often does one wonder whether 
doors have been properly closed and are not 
just caught on the first catch. I have long 
advocated that, where courtesy light switches 
are fitted, they should be arranged near the lock 
so that they can be so adjusted that they keep 
the light on unless the door has been fully closed. 
At least one foreign car now incorporates this 
arrangement. 

Many petrol filler caps are so arranged at 
present that when closed they are locked and 
have to be unlocked with a key. This can be a 
nuisance. Would it not be simpler to arrange 
for filler caps to be normally unlocked but 
lockable at will if there is any fear of petrol being 
stolen? It would also be a good idea if all filler 


caps were made large enough to take the full 
flow from a modern petrol pump. 

It is probably too late to start asking for the 
return of the starting handle, which is still very 
useful in many instances, although admittedly it 
should seldom be required for starting the car. 

Another feature which might be desirable on 
modern cars would be some means whereby the 
very bright traffic indicator lights, and particu- 
larly stop lights—necessary in day time—could 
be dimmed at night so as not to blind the car 
behind. 

In view of the amount of high-speed motoring 
now being done, some attention might be given 
to the fan-belt, far too many of which one sees 
littering Mi. Either the design of the belt 
should be improved so that it does not break or 
stretch, or better still, there should be some 
other method of drive for the auxiliaries. Is 
there any reason why a gear- or chain-drive 
should not be used as in the past? 

Another bugbear of high speed motoring at 
the moment is wind noise. It has been said that 
the old, more upright type of car gave less wind 
noise because it threw the air vortices further 
away from the car and so did not cause them to 
make so much noise at the open windows. 
Whether this be true or not, motoring at high 
speed is becoming quite tiring as a result of wind 
noise. Here again some cars are better than 
others; is it not possible that they could all be 
made as good as the best? And this remark 
also goes for weatherproofing generally. 

As soon as the all-enveloping wing and bonnet 
design started, engine accessibility began to 
decline. We have now got to the position where 
almost the smallest of jobs involves getting the 
car up on to a hoist. I cannot help feeling that 
if designers were asked occasionally to do a little 
minor servicing to their own cars they might lay 
out the various components difficulty. 


LEG ROOM 


If one compares modern cars with those of 
ten years ago, a striking difference is the decrease 
in leg room in the back seats. In the old days, 
one could comfortably carry at least four people 
in a saloon without anybody’s legs being cramped. 
This was done by seating the passengers over the 
back-axle and at the same time sacrificing a 
certain amount of boot capacity. With modern 
suspension systems there can surely be no differ- 
ence in the “ride’’ whether one is sitting in 
front of, over, or behind the back-axle. Nowa- 
days, the tendency seems to be to make a boot 
large enough to hold the two extra passengers 
and not to bother about whether they can sit in 
the back seats. A smaller boot might mean that 
on occasions extra luggage might have to be 
carried on a roof-rack, but such occasions would 
not be frequent, whereas cramped rear seats are 
a perpetual nuisance. 

Finally, isn’t it about time manufacturers 
stopped fitting speedometers which exaggerate 
the speed. This deception is obviously a deliberate 
one; practically never does a speedometer 
under estimate, though in many cases the over- 
estimation may be as much as 15 per cent. 

The above seems to have become a collection 
of grouses, but this does not mean that I do not 
appreciate the many good points of the modern 
car. What alarms me, however, is that with all 
this talk of recession in the motor industry more 
is not done at least in these small matters to 
bring our products up to the standard of foreign 
competition. So many of the items mentioned 
have been satisfactorily dealt with in the past 
but now seem to have been abandoned in favour 
of some stylist’s ideas or some apparently point- 
less alteration. I am sure there are reasons why 
so many of these things are done, but certainly 
the ordinary car user does not know what they 
are. It would be useful if manufacturers would 
explain why they have to do these rather peculiar 
things, and why they find themselves unable to 
do the sort of things that their foreign com- 
petitors do quite successfully. 
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More compact cars mean 
smaller engines with a higher 
power-to-weight ratio. Engine 
position is governed by the 
stylist to an increasing extent, 
and the canted-over engine 
has appeared in some of the 
latest American designs. 


T= enormous resources devoted to the design 

and development of more compact cars by 
American manufacturers are now bearing fruit 
and the result is that the major technical innova- 
tions for 1961 are to be found among the new 
models from the United States. The long- 


(Below) Rear engine compartment of General Motors Corporation's 1961 
Chevrolet Corvair. The engine is a 2-3 litre air-cooled“ flat six,” and the 
spare wheel is now carried in the same compartment. 


(Right) General Motors Corporation’s Oldsmobile F-85 Rockette engine. 
With a maximum rating of 155 b.h.p. and a basic weight of only 350 Ib 
due to the use of aluminium, it has a very high power-to-weight ratio. 





standing convention which restricted the choice 
of engines to a six-in-line or a V8 arrangement 
has been abandoned and the extensive use of 
light alloys has initiated a new trend which 
may lead, in the not distant future, to car 
engines weighing no more than 14 Ib per horse- 
power. 

Partly because of superior foundry technique, 
and partly thanks to the basic merit of the V8 
design of ensuring a stiff structure without 
excessive weight, American cast iron engines 
already compare very favourably with European 
units delivering similar power. The Chevrolet 
Corvette V8, for example, is a 4-6 litre unit 
delivering 270 b.h.p. for a weight of only 680 Ib. 
Among the cast iron six-in-line engines, Ford’s 
new 2:36 litre Falcon is a notable effort weighing 
only 348 Ib. 

But with the switch to light alloys, a big step 
forward has been made. The air-cooled “ flat 
six” of 2-3 litres used in the Chevrolet Corvair 
(shown above) weighs only 282 lb and the latest 
small Buicks and Pontiacs, based on the Corvair 
body shell, have a new light alloy V8 engine of 
3-5 litres weighing only 318 Ib. 


LOW WEIGHTS 


Rolls-Royce and Daimler, the two British 
constructors who have taken the lead in pro- 
ducing light alloy V8 engines, have adopted wet 
cylinder liners of cast iron, but this was ruled 
out by General Motors production engineers, 
partly because of the difficulty of ensuring 
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Today’s Engines 


By Gordon Wilkins 


perfect sealing in mass production. After some 
two years of experimenting with hypereutectic 
alloys, satisfactory bore wear was obtained with 
unlined cylinders, but the problem of bore 
scuffing by piston rings during a cold start has 
not been entirely overcome and very thin 
centrifugally cast iron liners are therefore cast 
into the block. 

A similar decision had to be taken by American 
Motors for the die-cast aluminium block of the 
new six-in-line engine for their Rambler. This 
is the first water-cooled American engine with 
a die-cast block and the centrifugally cast liners 
are chemically and mechanically bonded to it. 


Its weight is 801lb below that of a comparable 
iron engine; the swept volume is 3-2 litres. 

General Motors make the block of their new 
V8 as a permanent mould casting, the alloy 
containing a reduced proportion of 6-5 per cent 
silicon in view of the use of liners, plus small 
amounts of copper, manganese, zinc and 
titanium. The crankshaft is of cast iron. The 
same material is also used for the main bearing 
caps, in spite of the problem presented by 
having to machine bores composed of two 
dissimilar materials. 

As used in the Buick and Pontiac compact 
cars, this engine has fully machined combustion 
chambers, which in shape are something between 
the hemispherical and the popular wedge 
section, and there is a shallow depression in the 
piston crown. The version employed on the 
new small Oldsmobile, however, has different 
heads and manifolds, and uses a more angular 
combustion chamber of conventional wedge 
section above a flat-topped piston. This is the 
engine shown in section. At present the full 
possibilities in specific output are not being 
exploited, as manufacturers assume that buyers 
of compact cars will wish to keep their running 
costs down by using regular grade fuel. The 
Oldsmobile therefore has a compression ratio 
of 8-75 to 1 and delivers 155 b.h.p. SAE at 
4,800 r.p.m. The basic engine weight is only 
about 350 Ib. 

On cars with front mounted in-line engines, 
the canted-over engine is rapidly becoming 
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popular. It helps the stylist to obtain a low 
bonnet line with the practical advantage of 
improved driving vision and it lowers the centre 
of gravity of the engine. It has been used for 
some years on Mercedes-Benz sports cars and 
was adopted this year for the four-cylinder 
Peugeot 404. Fiat also transformed a vertical 
twin rear engine into a horizontal unit to 
provide an underfloor installation for their new 
500 station wagon. Chrysler, who introduced 
canted six-cylinder engines for their compact 
Valiant and medium sized Dodge range last 
year, used the opportunity to obtain long six- 
branch inlet manifolds and gently curved free- 





flow exhaust systems. Their new Dodge Lancer, 
which uses the same body shell as the Valiant, 
is offered with the choice of 2-8 or 3-7 litre 
six-cylinder units, both canted over to the right 
(this engine is illustrated in the section drawing on 
the next page.) Though sump, valve covers and 
manifolds are modified for the sloping position, 
they are basically normal short-stroke engines 
with wedge section combustion chambers, but 
a limited production of light alloy blocks with 
dry iron liners is planned for 1961. 


HALF V ENGINE 


An entirely different approach has been 
adopted by Pontiac to produce the big 3-2 litre 
four-cylinder engine which is offered as an 
alternative to the light alloy V8 in their new 
compact Tempest. This is a canted engine 
obtained quite simply by omitting one line of 
cylinders from their existing V8, and can thus 
be machined on the same lines as those used 
for the larger engine. Although cheap to 
produce, this is obviously going to be a relatively 
heavy engine, weighing well over 500 ib for 
an output appreciably below that of the light 
alloy V8s. The heads have wedge section 
combustion chambers above pistons with shallow 
depressions in the crown. The valves run direct 
in the iron of the head and the pressed rockers 
are mounted on ball joints, eliminating the usual 
rocker shaft. 


Continued on next page 
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One of the last survivors from the old age of 
low rated side-valve American engines disappears 
with the introduction of a new o.h.v. six for the 
Studebaker Lark. This leaves only the small 
Rambler car and certain Willys Jeep station 
wagons with side valve engines. The Studebaker 
engine is a 2-8 litre unit with the same bore and 
stroke as the side valve unit, but compression 
ratio is slightly higher (8-5 to 1 against 8-3), 
and it is claimed that a gross output of 111 b.h.p. 
is obtained at 4,500 r.p.m. against the previous 
90 at 4,000, without increase in weight. The 
shallow block extends only to the centre line of 
the crankshaft and the camshaft is gear driven. 
Valve gear and bath tub combustion chambers 
are similar to those of the Studebaker V8. 
This engine, like several other new American 
power units, will be sold in California with 
special crankcase ventilation to combat the local 
smog problem. In some cases crankcase fumes 
are led to the carburettor air cleaner, a principle 
long familiar in Europe and used more than 
30 years ago on Morris engines, but Studebaker 
take a pipe from the side of the crankcase direct 
to the inlet manifold. 


SPARE WHEEL OVER ENGINE 


General Motors now appear to have four com- 
pact cars, the Chevrolet Corvair, Pontiac Tem- 
pest, Buick Special, and Oldmobile F-85, all 
using the same body structure with different 
outside panels. The first has a rear engine 
and the rest are front engined; it will be inter- 
esting to see how public preference develops. 
In its first year, the rear-engined Corvair has not 
achieved a success comparable with that of the 
competitive and much more conventional Ford 
Falcon. This in its first year has shot into 
third place in American sales, outselling all 
imported cars combined. To meet criticisms 
of limited space in the front luggage locker, the 
spare wheel of the Corvair has now been moved 
to a position over the engine at the rear, but with 
an adverse effect on weight distribution. The 
only other car to carry its spare wheel in the 
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engine compartment at present is the little 
Goggomobil T 700, which carries it in front, 
above the air-cooled flat twin engine. In the 
Corvair, the petrol burning heater is being re- 
placed by an exhaust-warmed heater ; and, to meet 
criticisms of a high fuel consumption, the auto- 
matic choke is being replaced by a manual choke. 

Compared with these new American designs, 
the two new British six-cylinder engines to 
appear at the London Motor Show, one from 
Vauxhall and the other a 2 litre unit from another 
of the Big Five, are designs of the most rigid 
orthodoxy. There is, however, a new down- 
draught carburettor of remarkably compact 
design as a contribution to lower height, and a 
late announcement will concern a simple low- 
cost port injection system from a well-known 
component supplier. 

In France, Simca have made the Aronde unit 
originally developed from the Fiat 1100, and 
made suitable for higher continuous outputs 
by redesigning the lower end with five bearings 
for four cylinders. Existing machining equip- 
ment can be used very largely, and Simca have 
avoided an increase in swept volume which 
would have brought penalties for the owner in 
tax and insurance. This engine now has the 
Fiat type fan pulley incorporating a centrifugal 
oil filter which only needs cleaning during major 
engine overhauls. British rights for this item 
have been acquired by Vandervell, and it may 
therefore appear on British cars when there has 
been time to redesign front engine bearings. The 
lubrication system also needs alteration to take 
the oil flow to the pulley and thence into the 
front end of the crankshaft. 

Vauxhall’s new engine for the Velox and 
Cresta has a swept volume of 2,651 c.c. (bore and 
stroke of 82:55 mm.) against 2,262 c.c. Power 
output is 115 b.h.p. SAE at 4,800 r.p.m. against 
84 at 4,400, a gain of 17 per cent, and the torque 
output sustained between 1,100 and 4,500 r.p.m. 
is higher than the peak torque of the old engine. 

One of the most interesting new engines from 
European manufacturers is being reserved for the 
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The Lancer Six canted-over engine of Chrysler's 
1961 Dodge Lancer. This is available in either 
2-8 or 3-7 litre form, both with six cylinders. 


Turin show in November. This is the light alloy 
flat four in the new Lancia Flavia car. Parts 
of it, shown at an industrial exhibition on the 
Continent without identification, have already 
been selected as prize-winning examples of 
precision die casting. 

The world’s most widely used light flat four, 
the Volkswagen passenger car engine, has been 
replaced this year by an entirely new and more 
robust unit of the same basic design and cylinder 
dimensions, which was originally put into produc- 
tion for light buses and commercial vehicles. 
This ends the curious situation under which 
Volkswagen have had two outwardly similar 
engines using a high proportion of non-inter- 
changeable parts in production simultaneously. 





Lightweight Automatic Transmission for Vauxhalls 


Cresta and Velox models with automatic trans- 
mission are to be added to the Vauxhall range 
of six-cylinder cars for 1961. They will use a 
form of the Hydra-Matic transmission, developed 
by General Motors, that is lighter and simpler 
than the original. It adds only 301lb to the 
weight of the car. 

Apart from the accelerator, which is linked to 
the transmission, the only control is the selector 





lever on the steering column. A visual indicator 
on the column carries the letters R, L, S, D, N, 
and P. Drive (D) is the position the lever stays 
in for normal driving. In parking position (P), 
the output shaft, and so the road wheels, are 
locked so that the car cannot move, and the 
engine transmits no power to the transmission. 
No power is transmitted in neutral (N) either, 
but in this position the wheels are not locked. 


The casing and main interior components of the automatic transmission for the Velox and the Cresta. It 
is a lighter and simpler version of the General Motors’ Hydra-Matic. 


Low (L) and second (S) allow the retention of 
low and middle ratios if such a limitation on 
the transmission’s normal action is required— 
for example, when additional engine braking is 
desirable. R is reverse. 

To get under way, the selector is set to P or N, 
the engine started, D selected, and the car is 
accelerated away. After that, speed control is 
restricted to accelerator and brake. Several 
safety features are incorporated: the starter can 
only operate when P or N is selected, reverse 
cannot come into action at forward speeds above 
8 m.p.h., and there is an automatic limitation 
on the speed at which the gear change will take 
place if the selector is moved to S or L when 
the car is moving—so preventing too rapid 
deceleration. 

Three forward ratios are provided. Top is 
direct, 1: 1, second gives a reduction of 
1-58:1, and first gives a reduction of 3-03 to 
3-64:1. A small torque multiplier is respon- 
sible for the variation of the low-ratio reduction. 
The ratios are obtained by varying combinations 
of two planetary gear trains. In low ratio a fluid 
coupling carries the whole drive load; in middle 
ratio a mechanical multiplate clutch takes the 
load; and in top one-third of the load is taken 
by the fluid coupling, while the mechanical 
clutch takes the rest. The torque multiplier 
incorporated in the fluid coupling gives an 
extra boost for the initial moving off. 

First-to-second change takes place between 
10 and 25 m.p.h., depending on how hard the 
accelerator is depressed. Second to third takes 
place between 15 and 55 m.p.h. A large size 
brake pedal that can be operated by either foot 
is provided. 
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Changing Pattern of Motor Car Design 


By John Rabson, A.M.1.Mech.E., M.S.A.E. 


Variations on a few basic 
designs and optional extras 
help the motor car designer 
to reconcile diversity with the 
economies of mass production. 


|= is the time of year when it is customary in 

this country to consider what has happened 
during the last twelve months in the automobile 
world. The reason for this choice, as opposed 
to the close of the year, or the spring, is because 
the annual Motor Show takes place in London 
at the end of October—a time of year when, 
in pre-war days, trade needed stimulating. 
As more and more countries become accustomed 
to a higher standard of living, their thoughts 
automatically turn towards producing their own 
vehicles. So taking a long-term view, a thriving 
home market is of vital importance to this major 
industry. 

The truth of this philosophy is I think apparent 
when one surveys the present trend in European 
—particularly British—car design, and there is 
strong evidence that manufacturers are sparing 
no pains to woo the customer by providing collec- 
tively an extremely wide range of products and 
variety of specification; yet this has been 
achieved by a clever set of variations on each 
manufacturer's often small range of basic themes. 


VARIATION WITHOUT TEARS 


In a highly competitive market, it is unneces- 
sary to stress the fact that it is not easy to obtain 
better value for money than one gets from the 
majority of motor car manufacturers. This 
achievement is possible only by efficient produc- 
tion methods, and where reasonably long runs 
are possible with only very minor tooling 
changes. One does not, therefore, expect to see 
completely new models from every manufacturer 
every year. If it did happen, it would be to 
neither the customer’s nor the manufacturer’s 
advantage, because the resultant products would 
be more expensive. 

But changes are stimulating, the car should 





Variations on a single theme: theTriumph 
Herald—as saloon, coupe and convertible. 


look new from time to time, or so the sales 
department would have us believe, and one of the 
most important tasks facing the car designer at 
present is to provide variety with the maximum 
amount of interchangeability between models. 
The present range of Triumph cars is a case in 
point: three models of the Herald are available, 
and although their appearance is different—one 
of the range having a convertible body—the 
degree of standardisation of the body and chassis 
components is very high, and is indeed a triumph 
of engineering. 

In their class, the BMC small cars show every 
sign of continuing to deserve the respect that was 
shown to the car first produced by the Cowley 
end of the organisation just after the war—the 
Morris Minor. Although the Austin 7 and the 
Mini Minor have been seen at Earl’s Court 
before, they will be accompanied on this occasion 
by an estate car version, a body style that is 
becoming increasingly popular and is a natural 
extension to this very functional approach to 
car design. The luggage space is considerably 
increased, compared with the standard saloon 
models, where this item is limited in relation to 
the generous passenger space for four people. 

Technically, what do the design trends show? 
Right away one may say that in a mature 
industry, startling changes are infrequent: the 
process being one of logical development both 
engineering and production-wise. With the 
smaller cars, and smaller cars is meant vehicles 
up to about one litre capacity, there are definite 
patterns in design which are emphasised as new 
models emerge. In a car of this type it is the 
designer’s first duty to create a vehicle which has 
the maximum amount of useful space combined 
with the lowest possible unladen weight. This 
requirement means in turn that it is necessary, 
or at least very desirable to employ independent 
suspension for all wheels, and place the power 
unit close to the wheels which it is to drive. The 
reason why independent suspension all round is 
to be preferred on a light vehicle is of course 
that it reduces the unsprung weight, which may 
otherwise tend to become an increasing per- 
centage as the overall weight is reduced. 

There are also secondary reasons why this 
system is adopted; for example, to eliminate the 
amount of bump clearance required for a conven- 
tional axle, and thereby permit greater room for 
rear seat passengers and luggage. Locating the 
engine at either the front or rear of the car, 
depending on whether front or rear drive is used, 
is another method of increasing the space avail- 
able, and if the full benefits of quantity produc- 
tion combined with unitary construction are 
exploited, it can also reduce weight and cost. 


WHERE TO PUT THE ENGINE 


The question of using front engine and front 
drive or rear engine and rear drive has been the 
subject of much debate in engineering depart- 
ments for many years, and it is easy to give 
examples of both types to support whichever 
side of the argument one happens to prefer, but 
apart from purely fundamental considerations, 
there are practical details which can influence 
design away from its true path. One is the 
method of transmitting the power to the driving 
wheels. 

If front engine and front wheel drive are to be 
used, particularly in conjunction with an indepen- 
dent suspension providing a generous degree of 
wheel movement, constant velocity joints for the 
output end of the drive shaft at least, are a funda- 
mental requirement, and before the advent of the 
latest version of the Rzeppa joint (known as the 
Birfield joint, and fitted to the outboard end of 
the Austin 7 and Mini Motor) this one feature 
might well have been sufficient to influence the 


choice of layout away from front engine and 
front wheel drive on cars with engine size up to 
one and a half litres, or more. 

It can only be a matter of time before similar 
front-drive layouts on other small models are 
seen, if not at Earl’s Court, at other exhibitions 
in the international calendar. 

The major British producers are concentrating 
a considerable effort on small light cars, the 
family car is able to hold its own on the freedom 
of the motorway, and does in fact have big 
advantages in many respects, because of its 
relative ease of parking in congested cities. 
But in order to provide good overall performance, 
it has been necessary to build considerable 
rigidity into engine components and depart 
from the conventional, particularly as regards 
chassis details. In this respect, the component 
manufacturer has frequently been faced with a 
more difficult problem than he has experienced 
in previous years, as it has been necessary for 
him to review his standards and tailor com- 
ponents more to individual cars than to the 
industry as a whole. 


REDUCING SIZE AND WEIGHT 


The trend towards reducing the size and 
weight of the mechanical components and obtain- 
ing ever increasing power from smaller engines 
will continue, and in this direction it is perhaps 
opportune to mention the NSU-Wankel engine. 
Although there is still considerable development 
work to be undertaken in order to fully explore 
the possibilities presented by this layout both 
as spark ignition and diesel engine, on first 
examination the unit would appear to be 
sufficiently attractive to warrant the most serious 
examination by those companies concerned with 
engine development in this country, as there is 
little doubt that a fully developed version should 
provide an efficient and compact power unit. 

The desire to produce refined general qualities 
and eliminate noise and vibration is not assisted 
by the need to keep to a minimum weight target. 
This has turned the spotlight on transmission, 
systems. 


AUTOMATIC TRANSMISSIONS 


A combination of slow-moving city traffic 
and high-speed operation on the motorways 
tends to an increased demand for more automatic 
operation to eliminate frequent use of the clutch 
pedal, and a modification of the overall gear 
ratio to permit relatively high cruising speeds 
at moderate engine speeds. Compared with his 
continental counterpart, the British car designer 
has in the past tended to use a gear ratio giving 
optimum excess power available in the middle 
range, with peak power occurring at a point 
below that at which the power available curve 
crosses the power required curve. One method 
of obtaining the desired liveliness and at the 
same time reducing engine speed for fast cruising 
is of course the use of an overdrive. Although it 
has been said in the past that such a device is 
relatively expensive, and will be superseded by 
a more automatic type of transmission, it is stil! 
very popular, and it is interesting to see that one 
company whose name has been associated with 
this type of transmission for many years, is for 
the first time exhibiting at Earl’s Court in its 
own right. ee 

There are signs also of increased activity in 
the direction of fully automatic transmissions. 
The American Borg Warner unit has been widely 
used on cars of two litres capacity and above in 
this country, and for the larger British car it is 
an extremely satisfactory unit that has been 
carefully developed and proved over the years. 
Yet minor variations on the basic theme continue. 

It will be remembered that several manu- 
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facturers, including Jaguar and Rover, provided 
an additional control to over-ride the lock-up 
clutch and prevent the transmission from 
changing up into top gear. Now further refine- 
ments are included, and on the three-litre Rover, 
for example, a model whose silence and smooth- 
ness is rated high in its specification, the trans- 
mission operation sequence has been modified, 
so that the car will normally start from rest in 
intermediate gear if only a part throttle opening 
is used. This feature will provide increased 
smoothness for normal driving where maximum 
acceleration is not required, but will not limit 
the performance when full throttle openings are 
used. Early examples of the Borg Warner 
transmission also started from rest in inter- 
mediate gear, but without the refinement 
incorporated in this present layout. 

Development work completed in the United 
States in connection with the compact cars which 
that country is now producing, may result in 

component development of a type 
that will be of direct benefit to the British manu- 
facturer producing vehicles in a similar class. 
Automatic transmissions are a case in point, 
because, although the British manufacturer has 
in the main either not seen fit, or has been unable 
(with a few exceptions) to spend sufficient money 
on developing transmissions directly tailored to 
suit the needs of the British industry, the 
American companies have been able to do so 
for their compact cars. 

It does not then come as a surprise to find that 
Vauxhall Motors are able to announce that a 
specially developed version of the well-known 
Hydra-Matic transmission will soon be available 
for the Velox and Cresta models. Basically 
similar in design to the familiar Hydra-Matic 
unit, it is lighter and more compact, adding a 
mere thirty pounds additional weight. It has 
three forward ratios, although first gear varies 
between 3-64: 1 and 3-03 : I, as provision for 
a small amount of torque multiplication is incor- 
porated in the fluid coupling. Although a split 
drive arrangement is used in top gear, the 
hydraulic-mechanical division being one-third 
to two-thirds, the whole of the drive is taken via 
a multi-plate clutch in the middle ratio. An 
over-riding control arrangement similar to that 
used on other British cars fitted with the Hydra- 
Matic transmission is provided, and this develop- 
ment brings the company in line with the other 
large producers in this country, in that automatic 
transmission is now available on the larger 
models included in its range. 

At the other end of the scale, for cars of 
14 litres capacity and below, the market is more 
sparsely covered at present, although the trans- 
mission that has been developed by Smiths 
provides a welcome addition. 


FOUR WHEEL INDEPENDENCE 


For both the high-performance car and the 
large saloon, a front engine position and rear- 
wheel drive is both the logical and the conven- 
tional solution, and, particularly if independent 
suspension is used for all four wheels, there 
should be some economy both in space and 
weight by grouping all the transmission com- 
ponents, including the final drive, in one unit. 
This system is not yet very widely used, but 
one interesting example is found on the V6 
Lancia. 

_Here, gearbox, final drive and inboard rear 
disc brakes are mounted together in one unit, 
and semi-automatic transmission is available as 
an optional extra with the Saxomat clutch. 
With this layout, there is a clutch at each end 
of the long propeller shaft which connects the 
engine to the final drive unit. The front clutch 
is centrifugally operated and is used for taking 
up the drive when the vehicle is started from 
rest, while the rear clutch, placed at the front 
end of the transmission unit, is servo operated, 
and used only for gear changing. Consequently, 
during the actual gear-changing operation, 
synchronisation is simplified by eliminating the 
effect of the drive-line inertia that might adversely 
affect the change if a front clutch only were 
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employed. This rear clutch is of course operated 
automatically, through a servo controlled from 
the gear change lever. 

One of the latest models in America’s series of 
compact cars is the Pontiac Tempest, and this, 
like the Lancia, has the power unit at the front 
and a combined transmission and final drive 
assembly at the rear. Perhaps the most interest- 
ing feature in this layout is that the front and 
rear mechanical components are interconnected 
by a bowed tubular member containing the 
“propeller shaft." The shaft is of 0-625in 
diameter, free from universal joints, and is 
supported by steady bearings to ensure that it 
follows the contour of the tube. 


STOPPING AND RETARDING 


There are few manufacturers who have not 
devoted a great deal of energy to providing 
improved braking systems. Disc brakes first 
made their mark in the competition field, and 
since that time have become increasingly popular 
because of their resistance to fade (if a disc 
expands it does not move away from the lining 
material, as is the case with a drum). This type 
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sure on an otherwise conventional system, and 
the other a completely independent approach to 
the problem with a device known as the 
Thompson Retarder, described on page 519. 


EFFORTLESS MAINTENANCE 


At a time when the industry is working hard 
to improve the appeal of its products, more 
attention could be turned towards eliminating 
routine maintenance. The individual grease 
nipple on a motor car should be a thing of the 
past, unless its use is confined to the application 
of lubricant at very infrequent intervals. The 
problem can be solved, and the method adopted 
by the Rover company in the provision of proper 
sealing is to be applauded. However, there appear 
to have been certain blind spots —the propeller 
shaft being one of these. 

The technical difficulties associated with this 
problem have been solved, and a sealed shaft 
was fitted to the Triumph Herald, and is now 
also available on the Rover, but on the latter 
car, although the needle bearings are sealed, 
routine maintenance is still required at one 
point on the shaft—the sliding splines. 


FLUID COUPLING AND TORQUE MULTIPLIER 


Automatic transmissions 
may become a feature 


MULTI-DISC CLUTCH 





of British popular cars. 
A special version of the 
Hydra-Matic will soon be 
available for the Vauxhall 
Velox and Cresta. 


CONTROL VALVE 
ASSEMBLY 


of brake is now available as an optional extra 
on even medium size cars such as the Ford 
Consul. 

Although discs are fitted to all four wheels of 
some cars, the more general trend at present is to 
confine their use to the front wheels, which pro- 
vide the greater proportion of the braking, 
retaining drums at the rear. This arrangement 
simplifies the layout, particularly as regards the 
handbrake, and is likely to set the pattern for 
the majority of cars in the future. Regardless 
of which type of layout is used—disc or drum— 
much detailed development work has taken place 
both to increase safety and reduce the operating 
pedal pressure required for maximum retarda- 
tion, while the provision of automatic adjustment 
has reduced the need for maintenance. 


SAFETY DEVICES 


Perhaps even more important is the fact that 
only by using automatic adjustment is it possible 
to ensure that the linings are always sufficiently 
close to the friction surface to provide the 
maximum leverage ratio without excessively long 
pedal travel. Although failure of a brake servo 
system does not render the brakes inoperative 
(the driver only has to push much harder), 
failure of a master cylinder is more serious. 
Consequently, attention has been turned towards 
providing additional safety devices for this com- 
ponent, or even using independent hydraulic 
systems for front and rear brakes. Accident 
Statistics may evoke a growing emphasis on 
safety in design 

While still considering brakes, it is perhaps of 
interest to mention two recent developments 
more particularly related to the commercial 
vehicle field, but which nevertheless indicate a 
possible future trend for passenger cars. One is 
the use of compressed air to boost the line pres- 


ee 


. 
| an | 


LOOKER 


ee. 
- 
- 


MANUAL SHAFT 
{Lever not shown) 
THROTTLE VALVE LEVER 


ACCUMULATOR 


Although no strong trend is as yet clearly 
evident, there are indications that a body 
design which is midway between a chassis (with 
non-stressed body members) on the one hand, 
and full unitary construction on the other, 
will be more widely used. This may take several 
forms, such as a unit-construction body with 
a separate sub-frame holding the power unit 
and complete front suspension system, or a 
platform type of underframe which may contain 
major structural members, although it is in 
fact in unit with the bodywork. 


BACKBONE AND PLASTICS 


Another variation is incorporated in the 
Pontiac Tempest, with a rigid backbone member 
which holds together the front and read mech- 
anical components, so that all of these can be 
assembled as a unit before they are attached to 
the body. The need for considerable strength 
in the lower part of the body becomes in- 
creasingly important as pillar and roof areas 
are reduced to give improved all-round visibility 
with a larger glass area. Use of non-metallic 
materials such as resin-bonded glass fibre does 
not yet present a severe challenge to steel where 
quantity production is required, although it can 
provide greater flexibility for periodic changes 
where there is only small-scale production. 

But the use of plastic materials for interior 
components is not only popular and economical; 
it also permits attractive and functional shapes 
for items such as instrument cowls and similar 
interior fittings. The ease of production and 
sound-deadening qualities of non-metallic mate- 
rials also make their use attractive for certain 
engine components—sumps and rocker covers 
being two cases in point—where such material 
might afford an economical solution in the general 
quest for silence and refinement. 
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What Lies Ahead for Grand Prix Racing 


Formula 1 is to be changed in 
1961. The new weight restric- 
tion may bring fresh thinking 
to racing-car design. 


Mor Show time is the period of the year 

when those who are involved in motor 
racing take stock of the past year and try to 
gaze into the crystal ball to see what the forth- 
coming year holds for them. Drivers are 
wondering which factory will produce the fastest 
car, competition managers are trying to assess 
which drivers will reach their peak in the coming 
year, and the fuel and oil companies are taking 
a guess at who will have the best combination 
of cars and drivers. 

All these assessments are made more difficult 
this year because the formula itself changes in 
1961. British constructors have tried through- 
out the last two years to change the decision of 
the CSI to introduce the 14 litre “‘ weight limit ” 
Formula 1. The British constructors’ latest 
proposal to run six events a year for the 14 litre 
1961 formula and six events for the old 24 litre 
formula is surely doomed from the start. No 
constructors are going to build two types of 
racing car for a season’s Formula | racing. It 
is almost certain, therefore, whether we like it 
or not, that in 1961 the original CSI proposals 
will stand. Why do the British constructors 
want to keep the formula as it is? 

We only have to look over the past year to 
answer that question. Of the Grandes Epreuves 
that were held this year under the 24 litre 





formula, Coopers won the Argentine, Dutch, 
Belgian, French, British and Portuguese Grands 
Prix. A Lotus won at Monaco, and it was only 
in the Italian Grand Prix that Ferrari managed 
to win, and here there was a complete absence 
of British cars. This country with its light- 
weight, rear-engined racing cars has swept the 
board. 

It is interesting to note (as I pointed out at 
some length in ENGINEERING on 16 September) 
that had it not been for the ever-practical 
Coopers, who logically put the 500 c.c. engines 
in the back of their cars in 1946, we might not 
have seen this dramatic move to rear engines in 
all the Grand Prix racing cars of 1960. The 
1937 Auto Union, which was really only mastered 
by the late Bernd Rosemeyer, had a 520 brake 
horse-power engine and swing axles, both at the 
rear, and it is probable that these cars have 
given rear-engined racing cars a bad reputation 
for their handling properties. Designers up to 
now have been loth to experiment with power 
units at the back. 

It should not go unnoticed that throughout 
1960 both Cooper and Lotus have relied on the 
24 litre Coventry Climax twin-cam FPF engine. 
This was the unit that won Coventry Climax 


By Brian Lister 


Limited the Ferodo Gold Trophy for 1959. It 
is the engine that has been responsible for 
putting Britain in the forefront of motor racing 
today. Without it, both Cooper and Lotus 
would have had no suitable engine to compete in 
Formula | racing. 

For the first part of next year, these cars must 
use the original 14 litre Coventry Climax unit 
(the engine from which the 24 litre was deve- 
loped), but it is doubtful if this very highly 
developed engine is entirely suitable for the new 
formula. It only gives a maximum of 145 brake 
horse-power. 

Coventry Climax Limited were going to 
develop a short-stroke version of this engine, but 
it is believed that this project has now been 
shelved. There is talk, however, of a V8 14 litre 
Climax engine, but nothing has yet been said 
officially of this intention by the factory. If it 
is forthcoming, it could well be the engine that 
these two small British car constructors need. 
To make matters more difficult, Lotus will have 


although there has never been greater interest 
in the sport, it has, paradoxically enough, never 
been less interesting. Many people still claim 
that the new formula is a retrograde step, but 
the weight restriction could bring a period of 
intense technical interest. This restriction was 
meant as a safety measure, but designers will 
put as much or as little into a racing car as 
restrictions allow. It is a well known fact that 
the Daimler Benz organisation always enter 
motor racing at just such a time as this. 


What could we look forward to if a company 
with exceptionally large resources came into 
racing at this time? It is doubtful if the cars 
could be made much smaller than they are at 
present. We have reached the optimum on body 
size, if a normal sized driver is to be accom- 
modated. But tyre sizes could be reduced with 
advantage to both frontal area and unsprung 
weight. The new formula weight restriction only 
refers to the kerb weight; unsprung weight wil! 
still have to be reduced to a minimum in order 





(Below) The Cooper, the 
most successful Grand 
Prix racing car of 1960. 


(Right) The Coventry 

Climax 24 litre FPF en- 

gine, which helped to give 
the Cooper its success. 














to add some 150 Ib to their cars to comply with 
the new formula. It is natural, therefore, that 
both Cooper and Lotus would prefer to keep 
Formula | as it is at present. 

Ferrari are already claiming 175 b.h.p. for 
their new rear-engined 14 litre cars. Porsche, 
who could well have the fastest car next year, 
claim 160 b.h.p. for their existing engine, and 
it is said they have a new 8 cylinder engine 
under development, which they expect will give 
180 b.h.p. Regarding other British hopes, 
Vandervell is developing a new 14 litre engine, 
and BRM are thought to be well advanced on a 
new 14 litre engine to go into their new car, 
the 23 litre version of which has only just been 
announced. Aston Martin have decided to 
withdraw from motor racing to concentrate on 
the production of their grand touring car rather 
than design a completely new car for the 1961 
Formula. 

It will be very surprising if British cars have 
the walkover next year that they have had in 
1960. From the viewpoint of the sport as a 
whole, this might be a good thing. 

_ At present motor racing lacks the technical 
interest that it has had in the past, when the 
large factory teams were competing. In fact, 


to obtain the best road-hoiding characteristics. 

If tyres are made smaller, inboard disc brakes 
will have to be used. The 15 in wheels of today’s 
Grand Prix cars give little clearance on the discs, 
and to go down to 14in or ‘3 in wheels would 
bring clearance and heat-transfer problems. 
The way to solve this difficulty would be to 
have inboard brakes all round. This feature 
would probably come on most cars anyway, as 
another means of reducing unsprung weight. 

A four-wheel drive car is another possibility, 
although it would be very expensive, and if 
this type of drive is used, the five or even six 
speed gearbox fitted to the 1961 Formula 1 car 
would be placed in the centre of the car, so that 
the drive shafts to both front and rear wheels 
would be of equal lengths. 

With the possibility of all these extra com- 
plications, designers will still be building the 
component parts as light as possible to achieve 
the minimum weight. 1961 could well be an 
interesting year, and one thing is at least certain: 
the major Grandes Epreuves will not lack 
entries. Works teams will definitely be entered 
by BRM, Cooper, Ferrari, Lotus, Porsche, and 
it is possible that Maserati, Mercedes and 
Scarab may also be participating. 
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Rugged Test for Brakes 


During development, brake 
linings must be tested under 
accelerated-wear conditions, 
and with simulative appara- 
tus. Before this can be done, 
full-scale dynamic tests need 
to be made. 


A SINGLE-DECKER coach from the test fleet of 
Ferodo Limited recently returned home 
from 2 4,000 mile research expedition in the 
Swiss Alps and the Austrian Tyrol. The purpose 
of the journey was to assess the conditions 
encountered by the brakes of a fully loaded, 
heavy vehicle while touring in difficult mountain- 
ous areas. 

As it was essential for the purpose of the 
investigation that the coach should be driven in 
a normal manner, it was equipped with automatic 
recording gear which was designed so that it 
would not interfere with the driving of the 
vehicle. Passenger loading was simulated by a 
number of concrete blocks. 

The coach’s route lay from the Ferodo Re- 
search Division at Chapel-en-le-Frith, Derby- 
shire, via Dover, Ostend, Brussels, Luxembourg, 
Saarbrucken, Karlsruhe, Basle and Lucerne to 
Meirlingen. After a week there, it moved to 
Innsbruck and returned by Munich and the 
Autobahn to Karlsruhe, from where it followed 
the outward route. 

In addition to taking continuous recordings 
throughout the complete tour, a more detailed 
investigation took place in two principal areas. 
In Switzerland, with Meirlingen as the centre of 





Drum temperatures were cbtained by inserting 
thermocouples close to the centre of the braking 
path. 


operations, daily journeys were made over the 
Susten Pass (average gradient 1 in 12), to Wassen 
and back. The choice of this pass was dictated 
by its good road surface, which reduced the work 
done by the tyre on the road and also because 
comparisons could then be made with similar 
tests previously carried out on a Triumph TR 2 
and a Bristol 401. Each complete circuit of 
57 miles involved climbing from 2,000 ft to 
7,421 ft. Other journeys were made between 
Innsbruck and Scharnitz, involving gradients as 
steep as | in 5. é eh ge ; 

Throughout these investigations, two experi- 
enced drivers were used to guard against any 


risk of the results being unrepresentative, and 
to examine the effect of familiarisation of a circuit 
on driving style. It had previously been found 
with the TR 2 that, over this type of terrain, 
three drivers with apparently dissimilar driving 
styles in fact produced similar working rates at 
the brakes. The latest tests, when analysed, will 
show whether differing coach driving styles pro- 
duce the same results. 

A knowledge of the duties and loads to which 
brake linings are subjected under practical con- 
ditions is an obvious necessity for the design of 
accelerated or simulative test schedules. Such 
tests are required to assess the brake lining during 
its course of development, whether the tests are 
carried out on inertia machines or road vehicles. 
The most severe conditions are likely to be 
encountered on long steep down gradients when, 
in addition to any kinetic energy which must be 
dissipated, potential energy must also be absorbed 
by either the brakes or the engine. 


ROAD TESTS 


An estimate can be made of the potential 
energy from a knowledge of the vehicle weight 
and the vertical height through which the vehicle 
descends, but the kinetic energy is dependent on 
several indeterminate factors such as the vehicle 
speed, type of terrain and the capabilities of the 
vehicle and the driver. Similarly, the proportion 
of the total energy dissipated by the brakes is 
unpredictable since the energy absorbed by the 
engine is dependent on the driver’s individual 
characteristics, particularly on his choice of gear 
for descent. 

The only satisfactory method for determining 
the work done by the brakes is by measurement 
under actual road-running conditions. Although 
the Ferodo Research Division obtained such 
data some five years ago on the TR 2’s and 401’s, 
such results are clearly not applicable to the 
performance of heavy road vehicles; so that a 
further full-scale investigation was required. 
Naturally, since such an investigation involves 
a great deal of expense, it was carefully designed 
to give a maximum yield of results. 

Altogether, some nine parameters were re- 
corded, the first four of which were measured on 
the automatic recording apparatus: (1) Rubbing 
velocity of brake drum over the lining surface; 
(2) effective deceleration, including the compo- 
nent due to gravitational force; (3) brake pipe 
line pressure; (4) rate of energy dissipation at 
the brakes; (5) gear lever position; (6) work 
done by brakes in each application; (7) four 
drum temperatures near the rubbing surface in 
the centre of the brake path; (8) eight lining 
temperatures near the lining surface; and 
(9) reasons for braking. 

The vehicle was also equipped with a brake 
application counter and warning light so that 
the three observers could ensure synchronisation 
of their written records. From this data it will 
be possible to determine: (1) Deceleration rela- 
tive to the road; (2) duration of each brake 
application; (3) interval between brake applica- 
tions, or free running time; (4) the total work 
done by engine and brakes combined; and 
(5) rate of working of the engine and brakes 
combined. 

The rubbing velocity was obtained by applying 
the voltage from a tachogenerator, coupled to the 
propeller shaft, to one pen of the automatic 
recorder. Since the chart was moving at a 
known speed, the deceleration relative to the 
road can easily be determined. 

A spring-mass decelerometer/transducer was 
used for recording the effective deceleration, 
since this method indicates the combined forces 
arising from kinetic and potential energy 
absorption. With a knowledge of the rubbing 
velocity and brake application time, the total 
rate of working and work done by engine and 
brakes combined can be calculated. A pressure 


transducer in the pipeline was used to obtain 
a record of the air line pressure. 

The rate of working of the brakes was obtained 
by applying the voltage from the tachogenerator 
to a second pressure transducer, giving the 
product of rubbing velocity and line pressure. 
Provided the relationship between this latter 
factor and deceleration is known, the rate of 
working is provided by this record. In order 
to maintain a reasonably constant relationship 
between line pressure and deceleration, a careful 
choice was made of a lining with a particularly 
stable coefficient of friction over a wide range of 
operating conditions. 

In addition to frequent calibration before and 
after each test run, checks were made on the 
circuit and any change in shoe factors or ampli- 
fying sensitivity were compensated by varying 





The Ferodo research coach on braking trials in 
the Susten Pass, Switzerland. 


the voltage applied to the pressure transducer 
by means of a precalibrated adjustment operated 
by one of the observers. 

Electronic integration of the voltage output 
from the second pressure transducer (mentioned 
above) gave the work done by the brakes during 
the application. This was visually displayed, 
and then recorded by one of the observers. 
This technique eliminated tedious measurement 
of the area under the rate-of-working graph. 


DRUM TEMPERATURES 


Drum temperatures were obtained by inserting 
thermocouples close to the rubbing surface in 
the centre of the braking path and feeding the 
voltage output through slip rings and silver 
graphite brushes (ensuring low contact resist- 
ance) to indicating meters. Lining temperatures 
were similarly determined, but without the 
necessity for slip rings, by inserting thermo- 
couples 7 in below the surface of the linings. 

While the accumulated data of speed, energy 
dissipation and deceleration can reasonably be 
expected to be representative of this type of 
vehicle driver over mountainous terrain, the 
temperatures could vary quite appreciably from 
vehicle to vehicle, dependent on the relative 
cooling conditions and size of the brakes. A well 
known member of the Ferodo research staff, 
Mr. T. P. Newcomb, has investigated the possi- 
bility of deriving theoretically the surface and 
bulk temperatures during and after brake appli- 
cations (ENGNG., 11 March ’60, p. 369) and has 
formulated a method of calculation from known 
energy input rates. Experiments on dynamo- 
meter test machines have shown close agreement 
between calculated and observed temperatures. 
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Small Cars Give Stimulus to Research 


By D. J. K. Stuart, M.A., Ph.D. A.M.I.Mech.E. 
Chief Research Engineer, British Motor Corporation 


At one time the baby car was 
merely a scaled-down version 
of its bigger brothers. Nowa- 
days it is a functional entity, 
and right must be treated as 
such from the research stage 
to final production. 


O™= the past forty years, since the first 

Austin 7 appeared, cars have been growing 
up; each marque getting bigger until it isn’t 
a baby any more, so that inevitably the family 
becomes incomplete and a new baby is born. 
However, this pattern of evolution has changed. 
Looking beyond chromium plate and styling 
fashions, there has been a growing awareness 
of the importance of the true function of a motor 
car; so that the modern British compact must 
hold its own, and be fully competitive with its 
larger counterpart. 





The general layout of the mass production 
British saloon car has for many years conformed 
to an orthodox pattern—and with sound reason 
—but it is now realised that variations from this 
pattern can offer great advantages, provided 
that complete redesign of major components can 
be undertaken to fit them into the scheme. 

The old concept of engine gearbox and final 
drive as three separate units is no longer accepted. 
Basic grouping of two or three of these items 
together as “‘ power pack” not only saves 
material and weight but effects improvements in 
rigidity. Such sweeping changes are not achieved 
without creating new development problems. 
For instance, the flexible mountings of such a 
unit in the chassis are required to carry driving 
wheel torque and at the same time achieve a 
high standard of vibration isolation. 


BASIC RE-APPRAISAL 


For many years automatic transmission has 
been available only on the larger cars (2 litres 
and upwards) and mere scaling down of existing 
designs has proved uneconomic, unsuitable in 
performance or inflexible in arrangement to 
match these compact little cars. It is true that 
alternative and simpler schemes have now 
reached down to the 14 litre engine size; but the 
fundamental research now in progress has grown 
up from a basic re-appraisal of the factors 
involved and owes little to previous experience 
in the field. Some engineers feel that when 
engine and gearbox are combined into a single 
unit, it is artificial to consider each separately; 
not merely in constructional terms but also in 


respect of overall performance. The efficiency 
and versatility of a transmission system should 
only be considered in relation to that of the basic 
power unit. 

It is well known that considerable economy in 
fuel consumption is effected by fitting an auxiliary 
overdrive unit despite the fact that there are 
appreciable power losses within the overdrive 
unit itself. The ingenious belt drive of the DAF 
car uses an old principle but has obviously 
required extensive development for this applica- 
tion, but it is doubtful whether this type of 
transmission is of interest to British engineers 
who put great emphasis on the need for long life 
and minimum maintenance. 

The suspension problem in the small car is of 


(Left) Basic grouping 
of engine, gearbox and 
final drive saves material 
and weight, as well as 
improving rigidity. 


hitherto. This requires something more than 
mere give and take and “ give”’ is already bad 
enough to the long term researcher who is first 
concerned with making his device work at all. 
It necessitates a new intimacy of understand- 
ing between research, design and production. 


RESEARCH WITH DESIGN 


In effect the research engineer has become at 
least a part time member of the design team and 
is thus aware of each new problem by direct 
association and, in many cases, immediately the 
problem is apparent. If experiment work or 
theoretical calculation, or a combination of both, 
is required at this stage to indicate the means 
whereby the designer can find his solutions, the 
research engineer will waste no time in setting his 
machinery to work. Such work is a matter of 
urgency and the research facility is continually 
gaining in flexibility to provide an ever speedier 
service. In this respect too, the mystery of what 
happens on the road is being more fully under- 
stood in the laboratory. It is appreciated that 
unrealistic tests can give dangerously inadequate 
(or conservative) answers and a large proportion 











(Right) Fundamental 
research now in progress 
on baby cars is being 
tackled from basic prin- 
ciples, and owes little 
to previous experience. 


particular interest to the long term technical 
thinkers in the motor industry. It is sympto- 
matic of the extent to which rethinking and basic 
development are taking place that the two mass 
production British cars incorporating indepen- 
dent rear suspension are both the smallest of the 
ranges of their respective companies. 

Already the new BMC small car has gained a 
reputation for its remarkable handling charac- 
teristics and this factor is regarded with increasing 
importance. Suspension research continues; at 
least one manufacturer is studying basic aspects 
of the problem with the aid of analogue computers 
while others believe that beyond a basic assess- 
ment of characteristic ride, development is best 
achieved by systematic practical experiment. 
Far from representing inconsistency of approach 
and effort, such variation in technique indicates 
the healthy and active state of the respective 
research activities. There are few illusions about 
quick answers as is clear from the scale of these 
investigations. 

Perhaps the most fundamental change in the 
orthodox relationship of research, development 
and design stems from the simple fact that, in 
these compact and functional-car projects, all 
components must be complementary and inter- 
dependent to a much greater degree than 





of time spent on rig tests is devoted to estimating 
or measuring the exact requirements which must 
be fulfilled. 

It has already been emphasised that effective 
use of material is a sine qua non of small car 
design and continuous research is being carried 
out on new materials and on the use of alternative 
materials in the design of individual com- 
ponents. A good deal of this research is of 
course undertaken by companies supplying the 
car manufacturers with components or with basic 
materials. These other companies are also 
becoming familiar with the particular require- 
ments of the small car and a corresponding 
amount of their own research has been channelled 
along the appropriate lines. 

Research men are by nature inventive and 
exploratory and they always feel that there are 
additional projects which they would like to 
undertake. In the motor industry particularly 
the moments of achievement seem few while 
those of frustration seem many. In his darker 
moments, it may even seem to the research 
engineer that cars would continue to be made 
quite happily without his services. But this 
cannot be the case, and with the coming era of 
the baby car the importance of research will 
increase even more. 
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Trailer for the Boot 


A space of 42 in by 10 in by 16 in is all that is 

needed for the Foldaway trailer when ready 
for storage. To this must be added room for the 
wheels and tow bar—neither large items. Such 
small dimensions mean that the demands on 
garage space are reduced, allowing a trailer to 
be stored where there would be no room for a 
more conventional type, and even allowing it 
to be carried in the boot of the normal family 


For the countryman perhaps more than for 
the townsman, a trailer is a great advantage. 
There is always something to be shifted. Very 
often the load is only carried one way which 
means dragging an empty trailer home under the 
30 m.p.h. speed limit. Being able to pack the 
trailer in the boot gives a free run on the un- 
loaded journey. 

Apart from the basic trailer shown in the 
first of the illustrations the Foldaway can be 
adapted to other forms. One of the most useful 
is probably the addition of high sides which are 
deep enough to allow three sheep to be carried 
with a covering net. The maximum permissible 
load is 500 lb. An attachment is also made for 
carrying a boat. This has a cradle with two pads 
and a centre roller that mounts on the sides of the 
trailer. The pads are adjustable for both rake 
and height so that they will fit almost any shape 
of hull. A forward support fits on to an 
extended tow bar with a choice of three positions 
to suit the length: boats up to 15 ft long can be 
accommodated. A telescopic mast support is 
also provided. 

A useful shelter is shown in the fourth illus- 
tration. It consists of a set of two base boards 
that lie on the basic trailer and are held in place 
by clips and bolts. Two short boards fit front 
and rear leaving a centre well. This gives 
enough headroom to stand when the canvas tilt 
is in place. Six straight and six curved tubes 
support the cover, with two linking tubes at the 
top. The canvas is tightened in place with a 
rope at the base. When erected, the tent is large 
enough to sleep two people. 

The last illustration shows the Foldaway 
stowed in the boot of acar. Its overall dimen- 
sions (including tow bar) of 77in by 54in by 
214 in have been reduced to 42in by 10in by 
16in. The folding procedure is simple. 

The tow bar is first removed from the spring 
bayonet catch that holds it, and the trailer 
tilted on to its front end. The axle unit is 
freed from the two spring-loaded catches on its 
nylon slides and allowed to slide to the ground. 
The wheels are then pulled off the axle. Next 
the tail board is freed from its two locking 
springs and slid downwards between the sides, 
the aluminium deck plates sliding over one 
another as it does so. The two side members 
are then folded inwards and the operation is 
complete. 

The method of fixing the wheels to the single 
axle gives in effect a torsion bar suspension. All 
the moving parts slide on nylon bearings which 
only require to be kept free from dust and mud 
to give long service. A wipe-over with grease 
during assembly is an added precaution. Each 
wheel runs on prepacked ball races which require 
periodic greasing. Standard tyres are used with 
a working pressure of 45lb per sq. in. The 
mudguards are made of glass fibre which is 
robust, yet easily repaired in the event of 
damage. 
Unloaded, the trailer weighs 153 lb and has 
a road clearance of 12in. Application of full 
load reduces this clearance to 9in. The towing 
coupling is spring loaded and designed for a 
standard 2 in towing hitch. It is easily coupled 
up by lifting the hand grip and sliding back- 
wards until the coupling drops over the ball. 

It is claimed that the basic trailer can be 
assembled in 2 minutes; the extension sides 
take 10 minutes, and conversion for boat carrying 
20 minutes. The erection of the tent can be 
completed in 15 minutes. 


and yet can be folded to fit the boot of a car. 
It is manufacturered by Castle's Unit Develop- 
ment Limited, Church Gate, Leicester. 
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is SHEFFORGE 
| STEELS 


A MEMBER 
OF THE 


DARWINS 
GROUP 





QUALITY STEELS 
FOR ALL INDUSTRIES 


WRITE FOR LITERATURE AND STOCK LIST SF 102 


SHEFFIELD FORGE & ROLLING MILLS CO. LTD. 
SHEFFIELD 34274. MILLSANDS, SHEFFIELD 3 i ssconce SHerrieto 


TELEX No. 54-215 
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Built by 
BROTHERHOOD 


ede ee ee ee 


A Spiral Casing designed by Boving & Co. Ltd. for the 
Central Electricity Generating Board's Hydro-electric 
Power Station at Cwm Rheidol, Wales. 


Peter Brotherhood Ltd. have the capacity, backed 
by skill and experience, to build prototypes, 

pilot plant and full scale production machines 
for new projects or enterprises. 


PETER BROTHERHOOD 


PETERBOROUGH ENGLAND 


Compressor and power plant specialists for nearly a century 
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V; ITREOSIL ™** 
| pure fused Silica 
SATIN SURFACE TUBE 
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MANUFACTURED 


FOR INCORPORATING 


# 


IN INFRA-RED 





§ HEATERS 
. . . ° . . vail- 
A material ideal for withstanding the immediate mops Is pi 
heat from electrical Infra-Red Radiants .. . that The A. in sizes a5 4 
transmits heat extremely well ... that is the able in certa the various pump 
best electrical insulator ... such is versatile Coupled unit; piace fitting OF 3 
| 


Vitreosil, the finest material known for and m rting 
Infra-Red heating. casings e with — 

The Vitreosil range of Satin Surface Tubes 
provides an extremely wide choice of diameters 


and lengths: all available in large quantities. 


WE INVITE ENQUIRIES FROM ACTUAL OR PROSPECTIVE 
MANUFACTURERS 


THE THERMAL SYNDICATE LTD. 
P.O. Box No.6, WALLSEND, NORTHUMBERLAND 


Telephone; Wallsend 62-3242/3 x 
Telephone; Hyde Park 1711/2 | 
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POWER 
TRANSMISSION? 


CALL 
IN 





















totally enclosed worm and 
spur gear units for industry 





ALFRED WISEMAN & CO. LTD., Glover Street, Birmingham, 9. Tel: Victoria 2216-7 
~= "eee London Office: Carlisle House, Southampton Row, W.C.1. Tel: HOLBORN 7127 
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ARMSTRONG STEVENS 


AND SON LIMITED 
WILLENHALL STAFFORDSHIRE 


161 S.W.S. switch-units, 6.6kV at 250 MVA, 
have been ordered for Northfleet Power 
Station auxiliaries. 

The gear is air-insulated, metal-enclosed and 
vertically isolated, comprising 2000 Amp 
Station Switch Boards and | 000 Amp Station 
Boards, Unit Boards, Unit Boiler Boards and 
Changeover Cubicles. 


SOUTH W ALES SWITCHGEAR 


for Northfleet Power Station 


ALL SIZES - BUT ONLY 
ONE QUALITY - THE BEST ! 


PULLEYS 


BY 


DOUGLAS, LAWSON 


AND CO. LTO 


BIRSTALL - LEEDS - ENGLAND 


Telephone : Batley 598 & 599 
Telegroms : “Pulleys Birstall, Leeds 


* DOUGLAS, LAWSON PULLEYS 
* “STANCHION™ PULLEYS 
* DESTRON SPLIT PULLEYS * STEEL ROAD WHEELS 


& 


SOUTH WALES SWITCHGEAR LIMITED 


WORKS AT TREFOREST AND BLACKWOOD 


BLACKWOOD MONMOUTHSHIRE 
CONTROL BOARDS 


SWITCHGEAR - FUSE- SWITCHGEAR - TRANSFORMERS 
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1000kW- 4000kW in*tfie ‘same ‘space 


Pea 





The increased demand 


for power and process steam 
at BOOTS THE CHEMISTS factories is met by this 4000kW turbo-alternator 


Process steam is used extensively in the production of many products at the large 

eee factories of Boots Pure Drug Co. Ltd., Beeston, near Nottingham, for which the 
total steam requirements and the complete electricity needs are provided by turbine 
plant of 11,750kW capacity. 


This latest turbo-alternator is an example of the compactness achieved with modern 
design. The set occupies the same site as an earlier 1(000kW machine, yet generates 
four times the power output. It comprises an Allen twin-cylinder cross-compound, 
pass-out condensing turbine with the high- and low-pressure cylinders side by 
side, driving a B.T.H. alternator through Allen two-pinion speed-reduction gearing. 
The turbine is designed to take steam from the works’ boiler plant at 340 p.s.i.g. 
and 650 deg. F., and to pass out up to 96,000 Ib. of process steam per hour at 60 p.s.i.g. 
] URBINE Although the set has a continuous maximum rating of 4000kW, it is also capable 
of generating 3000kW, either with no pass out or with the maximum pass-out 


quantity, thus providing flexibility to meet the works’ electrical load despite appreciable 


changes in the process steam demand. 
An installation of this kind may well provide the answer wherever a works’ power and 


process steam requirements grow beyond the capacity of existing plant. 


VN _W.H.ALLEN SONS & C® L'? Ear 


Telephone : Bedford 67400 }-Telegrams : Pump Bedford Telex (Telex No. 82100) 
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In their maintenance shop at 
London Airport B.O.A.C. have 
a number of WM Lathes, both 
Series 85 and 70 Junior. These 
are engaged on high grade 
precision work, and it is due 
to the most satisfactory 
experience of these tools in 
production that B.O.A.C. have 
periodically added to their 
complement of WM Machines. 





WAKEFIELD ROAD 


WOODHOUSE & MITCHELL | "2% ‘or 


GRAMS:— ‘WOODHOUSE BRIGHOUSE’ 
WM 29 
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BRIGHT STEEL BARS 
for increased production 


| 
| 








Ad ddA RR 





‘820° a/f LEDLOY E.N.1.A. 





MILLS LEDLOY bright steel bars contain a 
small percentage of lead, giving greatly 
improved machining properties to all standard 
‘ qualities, Freecutting, Casehardening, Carbon, 
Heat-Treated Carbon and Alloy steels with- 
out impairing their physical properties in any 
way. 
These can be supplied to Admiralty, Air 
Ministry and many other specifications. 


Aeidig, 


MILLS LEDLOY steels have been known to 
give an increase in production of up to 100%. 


EXORS. OF JAMES MILLS LTD. “22: 
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IF YOU USE POWER 
YOU NEED FERODO! 
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@ Longer life with fewer replacements 
@ Smooth transmission of power 
@ Safe, dependable braking and control 





Fit Ferodo first —to last 


FRICTION LININGS FOR INDUSTRY 





FERODO LIMITED - CHAPEL-EN-LE-FRITH « A Member of the Turner & Newall Organisation 
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VITTTLY 


A new adjustable 


DECELERATION VALVE 


now available from our British production 
—designed to give optimum 
performance from 4 to 50 gallons 
per minute up to GOOO p.s.i. 


‘gq 
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Did you know that this 


bit of tube 


could blow a hole 


in your profits? 


- 
a 

E 
7 


The heating elements of bakers’ 
steam tube ovens are generally 
solid drawn steel tubes. The 
combination of over-heating and 
high pressure is likely to cause 
violent and dangerous explo- 
sions. Often the material is mis- 
used with similar results. Such a 
disaster could be tragic, but must 
certainly entail loss of time, out- 
put and profits 


Vulcan know 


Overheating is one of many factors to cause explosions in 
ovens. The expert who knows them ali, and just where to 
look for potential faults and danger spots—and not only in 
ovens—is the Vulcan Engineer Surveyor. 

Industrial accidents need never happen if he regularly 
inspects machinery—your machinery. The inspection and 
protection of boilers and cranes, lifts and hoists is what 
Vulcan provide. It is a specialist's job. Vulcan are the 
specialists. That’s why insurance brokers know that safety 
first is Vulcan first. 


Vulcan are specialists 


May we send you FREE ‘Vulcan'—a journal 
for all users of plant and machinery with 
reports of accidents and safety hints, 
Write to Dept. 19 


THE VULCAN BOILER 
& GENERAL INSURANCE CO. LTD 


67 KING STREET, MANCHESTER 2 
































26,880lbs Pressure 
for only £220 Cash! | 


ropping Angle Iron at 30 cuts 
C per minute with 2 clean ends 
and no distortion is an everyday 
occurrence with the Pilot Angle Iron 
Cropper. The Cropper will cut up to 
a maximum of 2’ x 2’ x }” m.s. Stand- 
ing 5’ x 3’ x1’ it weighs only 5} cwts. 
and is now readily available at the 
ex works price of £220. 0. 0. 


PILOT WORKS LTD., LONDON OFFICE 
Manchester Road, Bolton. , 
Tel: Bolton $545 — 9 oe emp te OT Cha iste 
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THE DARLINGTON FORGE 


Darlington 
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High Temperature 


Resistance 


Low Compression 


Set 


Resistance to 


Corrosive Chemicals 


(€Tolels Mas ihte- lala ae 


Oils 


High Strength 


Value 


FOR ARDUOUS 
CONDITIONS 


AVAILABLE IN SHEETS 
AND MOULDINGS 


Write for ‘VITON’ Leaflet giving full details 


RICHARD KLINGER LIMITED - KLINGERIT WORKS - SIDCUP - KENT ENGLAND 


Telephone: Foots Cray 7777 Cables: Klingerit 
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(—— Photo: by kind permission 
Job Day & Sons, Ltd., 
Royd Works, Leeds. 
] 
Bearings | 
aid tea packaging........ 











One hundred lined, sealed and leak-proof packets a minute is the delivery 







rate of this tea-packing machine. Manufactured by Job Day and Sons of Leeds, it has push 


OF 


SA 





3 
FMANN 


button control, and takes only 5 h.p. to drive it and requires only one operator. 












Hoffmann ball and roller bearings are fitted throughout and play their part in helping 


this “Century” Rotary Packer to achieve its high output and to operate reliably and econ- BA & a a Nn d 
omically over long periods ROLLER 


Here is another example when the criterion calls for Hoffmann Ball and Roller S 
Bearings — bearings that have been developed during more than sixty years experience. BEARI N G 














THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 






Relying on Bailey’s valves 
—Westminster Hospital 










From the Operating Theatres to the Kitchens—for 
Sterilizers, Steaming Ovens and Boiling Pans—Bailey’s 
Pressure Regulators form a vital part of the modern 
installations at Westminster Hospital. Wherever 
consistent reliability matters most, Bailey’s will 
gladly use their long experience to advise on any 
medium and low pressure installations 

for the control of steam, water, oil, air and gases. 








ALL THIS INFORMATION WITH EVERY 
BAILEY’S FOSTER G3 PRESSURE REGULATOR! 

Fitting Instructions - Maintenance Directions : Complete 
bs Spare Parts List—Just another valuable feature of Bailey's Service 





SIR W. H. BAILEY & COMPANY LTD. - PATRICROFT - MANCHESTER - ENGLAND 


Tele: Eccles 3487-8-9 Grams: Beacon, Telex, Eccles - LONDON oFFice: Selinas Lane, Dagenham, Essex 


PRESSURE REGULATORS - RELIEF VALVES - PARALLEL SLIDE VALVES - TEST PUMPS 








TGA AVIS 








ENGINEERING 14 October 1960 [Supplement | 


SULZ 








One of four multi-stage 
vertical pumping units each 
rated for an output of 78,000 
gals/hr. against a total head 
of 296 ft. 

Two similar vertical units 
will deliver from the same 
source an output of 35,000 
gals/hr. against 480 ft. head. 





10 pumping sets are installed in 
this station which is the Weir 
Wood treatment works. 
Crawley Town Development, 


Sussex 


@eeeoeeeeseseoeeeee se @ 
by courtesy of E. R. Griffiths Esq., M.I.C.E., M.1.W.E., Chief Engineer. 


SULZER BROS. (LONDON) LTD., 


Telephone Museum 7890 Incorporating Hathorn Davey & Co. Ltd. 


31 Bedford Square, London, W.C.1. 














The 
perfect 
joint 
compound 
for 
all 
screwed 
pipe 
joints 
also for : Vee-Reg Valves 
Velan Steam Traps 
and all pipe-line accessories 
Write to:— 
The British Steam Specialties 
LIMITED oe 
Fleet Street, Leicester 
"=< and Depots — G5 oy 









T.V. Belts 
help a whiter 
wash Dad?” 



















































Somehow, our littie friend 


’ he discovered that washing 














iy 
Y hi rely on 
Sgceaeh hae y The Servis Supertwin, combining 
“deep-cleanse” washing and 
“soak-rinse”’ spin-drying uses 
T.V. Belts. 


T.V. Belts (Turners V-Belts) 


for power transmission. You will find 





T.V. Belts in many well-known household 


appliances from refrigerators to washing machines 






—products continually in the limelight. Let T.V. 






Beits help to put your products in the 






picture too! 


TURNERS v-sELTs* 


* Rayon or ‘‘Terylene’’ Corded 






Tg 


THE MARK OF BETTER BELTING 







—— 
——— = + si 





TURNER BROTHERS ASBESTOS CO LTD ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 


@ TAI 





PERFORATED 
METALS FOR SHEET METAL MACHINERY, MACHINE TOOLS, PRESSES, PLASTICS 


= oemeieea AND WOODWORKING MACHINES  -_ 


J. & F. Poo! Perforated Metais 
are today giving spiendid service 


a caer dmateemnet ot tho New and used — many of each EX STOCK — for cash.or monthly account, 
right price! hire purchase or by the FJ E Machine Hire Plan. 


May we tell you more ? 


Pool EDWARDS HOUSE 
359-361 EUSTON RD. LONDON, N.W. | 
ee Phone : EUSton 5000 Telex No. 24264 
HAYLE. CORNWALL. Hayle 3212 and Lansdowne House 
om! wal 41 Water St., Birmingham 3 
a 4 Phone: CENtral 7606-8 
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In the most efficient and reliable way 


Because a LANCER SIDELOADER with one 
operator will stack, load and transport, releasing 
other hands for more productive work. With lift 
heights from 8ft. to 24ft. and ability to work in 
narrow gangways the LANCER makes the most of 
costly storage space. Loads are carried safely on the 
decks. Mechanical specification is superb providing 
the perfect machine for long, trouble-free service, 
with control so light that operator fatigue is a thing 
of the past. Fast in operation and built with a 
really adequate safety margin. The engine is placed 
for stability and accessibility and service on the 
LANCER is so easy that your men will like doing it. 


% Available in capacities from 3,000 to 20,000 Ibs. 


% Battery electric, diesel, petrol or L.P. gas 
powered. 


for big lifts in be et %* For outright sale, rental or hire. 
= the man who knows 


confined spaces... & : chooses LANGERS 


We will be pleased to give you full details of the 
remarkable time, cost and space-saving LANCER 
SIDELOADERS. Write or telephone now. 


An All-British product manufactured 


Sideloader is the Trade Mark ¢ 
Sideloader is the Trade lark of by a completely independent Company 


Lancer Machinery Ltd. 


. 5 Large loads 
Lift height 8-24 , Proven Lancer } through narrow 
feet makes full stability ideal for @& } aisles are no 
use of storage stacking and trans- : problem for the 


Suppliers of Sideloaders to the National Coal space. porting. Lancer. 


Board and War Office 


LANCERS MACHINERY LTD., 41 KNIGHTSBRIDGE, LONDON S.W.!I Tel: BELgravia 


STt 


STEIN FIREBRICK 


have wide applications 


THISTLE FIREBRICK Gpge>” “a - 
. , Tamaalt> 


ENGINEERING INDUSTRY 





NETTLE FIREBRICK 


NETTLE D FIREBRICK 
STEIN 31% Alumina 
THISTLE 35% Alumina 
NETTLE 42% Alumina 
NETTLE D 43% Alumina 


JOHN G. STEIN & CO. LTD., Bonnybridge, Scotiand. Tel: BANKNOCK 255 (4 lines) 
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NWobtux Grease. is a \ithium-base 


lubricant of excellent structural stability and 
purity. It is a new, general-purpose grease 
superseding conventional greases. It provides 
effective lubrication for the majority of grease 
applications over a temperature range from 
minus 20°F to 250°F. It is exceptionally resistant 
to water washing and contains special 
additives to prevent rust formation. Both in 
the laboratory and in the field Mobilux Grease 
has proved its outstanding efficiency as a 


lubricant and protector. 





MOBILUX 
GREASE 


ECONOMY, SERVICE inNDUSTRIAL LUBRICANTS 
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Looking In the 
right direction 





s 
* 
rv ? 


SeeynRinGs ss 





@ 
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F. S$. RATCLIFFE (ROCHDALE) LTD. 
Crawford Spring Works, Norman Road, Rochdal 
Phone: Rochdale 40415 "Grams: Recoil, Rochdale 
Telex No: 63178 PW. 5968/1 






























? Ca is a refractory lubricant 
§ We carry: | Is a refrac ory lubrican 
& < Mild sae | designed to function dry even if 
an P 
Sf me | subjected to temperatures up to 1000°F | 
¢ es TUBE ee or under highly oxidising conditions, 
$ ‘is uaiacommaoieunt No residual coke or ash developed. 
FY thicknesses Here’s a product from Dee Oil Company that solves 
oa @ In randoms or cut to length one of the more difficult lubrication problems found 
@ Thick wall tube a speciality | in industry. Its efficiency has been proved on 


@ Send for booklet which gives full 


many different applications and it ca. solve your 
particulars. 


high temperature lubrication just as effectively. 
Send your enquiries to :— 


6 
4 
AY 


© Markland Scowcroft ltd | DEE OIL COMPANY LIMITED 








Delta Works, Irlam Road, “Bootle, Liverpool 20 
Telephone: Bootle 1897 








BROMLEY CROSS, Nr. BOLTON 
Telephone: EAGLEY 600 M136 
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i y 14” Self-Sealing Couplings 
t in use on Vacuum Oi! 
ki n ds : & Company Tanks. (South Africa) 


couplings 


Avery Hardoll industrial couplings eliminate 
wasteful, dangerous spillage. Self-sealing 
valves prevent flow from starting until the 

Hose and Tank Units are fully coupled. On 
disengagement, the valves return to the self- 
sealing position before the Units are uncoupled. 
Avery Hardoll industrial couplings are widely 


Eschange Room at Stantow. Bottom loading-truch, using 24” Self-Sealing used for rapid, safe bulk-handling in breweries, 
(Shell Refining Co. Ltd.) Cruuptings. (Power Petroleum Co. Ltd.) aviation, and for food processing industries. 





For complete details about the new facility that 
Handa / / Avery-Hardoll couplings bring to liquid transfer, write to 
AVERY-HARDOLL LIMITED 


Oakcroft Road, Chessington, Surrey, England. 
Tel: Elmbridge 5221/7 








JOHN FRASER AND SON LIMITED 
Ferry Street, Millwall, London, E.14 


Makers of 
PRESSURE 
VESSELS 
AND 7} % 4 3 ALL MATERIALS 
FABRICATED | a : — 
MILD STEEL 7 FEET DIAMETER 


PLATEWORK | General Machine Castings made to customers’ Patterns. Low Prices for Planing, Boring, Turning Screwcutting 
| Send your enquiries to :— 


Telephone: EASt 1185 Telegrams: Presvesals, Phone, London | GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 


New Bond Street, Halifax. Telephone : Hal/fax 5217i8 Telegrams : “ Gears” 


























Lanarkshire which stand no nonsense from the stresses and strains 

imposed by engine vibration, chassis flexing, body movement. If you 

want to anticipate the unexpected, specify Lanarkshire H.T. bolts. 

Bolts offered on ‘immediate return’ delivery terms in R, T and V 

grades embracing 45-75 tons range. Bolts ‘ off-the-shelf’ in B.S. 1083 

get rs | (Whitworth and B.S.F.) and B.S. 1768 (Fine and Coarse) threads. 


And if you have a special design in mind—Lanarkshire are the people 
to do it well, do it cheaply and do it quickly. 


i ead on DON’T CHASE BOLTS—trace them—quickly—with the Lanarkshire Stock 
List on hand. Issued FREE every month, buyers tell us it’s a great boon in 


H T *« requisitioning. Ask to 
ees have your name put on 
the mailing list. LANAR KSH IRE 

T £ 


es ae Cam 4 HW) 


eect 


th Cis tines, 


Hamilton, Lanarkshire, Scotland. Tel: Hamilton 1241/5 








i 
| 
| 
| 
i 
i 
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IMPORTANT 
ADDITION 


10 
OUR 


FAMOUS 
RANGE 
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The new Holroyd 34” centres Worm Speed Reducer will in 
future take its place between the present 3” and 4’ sizes in 
our standard range of gear boxes. Its purpose is to fill the 
rather wide gap in power capacity which previously 
existed between the 3” and 4’ sizes. Thus it will give you 
more latitude in choice of reducers and greater economy 
in those many instances where it happens to suit the 
power requirements of your application. It is built to the 
same high standards as all the other gear boxes in our 
range. Please write for details. 


Say Holroyd first : 
for worm gears and gear units 
John Holroyd & Co. Ltd., Milnrow, Lancs. 
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S The right WREN 
for the job... 














HERE ARE 7 DIFFERENT C.P. WRENCHES 


One firm needs a tool for running-up nuts C.P. in fact make the right impact wrenches for every type 
of work — from bridge building to the manufacture of cycle 


components; nut running, stud setting or tapping. Seven of 


on 1?” diameter bolts. Another is 


assembling light apparatus with }” bolt C.P.’s wide choice of wrenches are illustrated here; you can 


sizes. Yet another is faced with the see the full range in the C.P. Wrench Catalogue. 





problem of bolting in awkward positions 


vette an ange mcioe avaror at MADINA TOTTI ATE 


these jobs — C.P. can supply the wrenches. 





CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED - DAWES ROAD - LONDON - S.W.6 





“Power Vane” 337-RS Lever Type 
Impact Wrench. }” capacity 





“Power Vane’ 337-RAN 90° Angle 
Impact Wrench. }” capacity 





“Power Vane” 344-RS 
Side Handle Impact 
Wrench. 2” capacity 





“Power Vane” 349-RP Pistol Grip 
Impact Wrench. ” capacity 





“Power Vane” 349-RAN 90° Angle 
Impact Wrench. {” capacity 





“Power Vane” 365-RP Pistol Grip 
Impact Wrench. Capacity 14” 





“Power Vane” 375-RS 
Side Handle Impact 
Wrench. Capacity 1} 








Affiliated and Subsidiary Companies throughout the World 





CPj203 
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As machines grow more complex and perform- 
ances increase, the selection of bearings 
becomes more difficult. It requires specialist 
knowledge. 


In increasing numbers, design and develop- 
ment groups are consulting the Technical 
Department of Ransome & Marles for guidance. 
Specification as well as supply is part of the 
R 8M service to the engineering industry. 


RS 
SEaRIWO? 
NEWARK-ON-TRENT .- 


TELEPHONE 456 - TELEX 37-626 - 

















Every enquiry gets equally impartial and confi- 
dential consideration. Every project benefits. 


Ransome & Marles produce ball and roller 
bearings for most applications. 


Publication 37 is a comprehensive guide to 
the full range. 


2 


RANSOME & MARLES BEARING COMPANY LIMITED 


Branches, offices and agencies throughout the world 


I 
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FERRANTI 


Top quality SYSTEM Transformers 


Ferranti manufacture a wide range of top quality 
System transformers designed to comply with 
B.E.B.S. T.2 and customers’ special requirements. 
Some of the advantages to be gained by using 
Ferranti System transformers are: 


@ All metal surfaces are specially treated to 
ensure a durable weatherproof finish. 


@ High Speed Tap Change Gear of proven 
reliability. 


@ Every design is fully impulse tested. 


@ Special design of motor oil pump requiring no 
maintenance. 


@® Highly efficient site erection service. 























a 


FERRANTI LTD. Head Office & Works HOLLINWOOD: LANCS. Tel: FAIlsworth 2000 
London Office: KERN HOUSE 36 KINGSWAY ° W.C2. Tel: TEMple Bar 6666 
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RINGS @teReye ania an es 


Seamless Rings in Carbon and Alloy Steels. 
Flanges of all types. Gear Rings and other 
rings with square, rectangular or profiled cross 
section, from 6 inches (min. weight 70 Ibs.) to 78 
inches inside diameter and from 2 to 12 inches 
axial width. 

Circular Die Forgings, maximum weight 2,000 
Ibs. — Plain or punched slabs and special 
shaped forgings up to 40 inches diameter. 


Yaylor BROS. & CO. LTD. 


TRAFFORD PARK STEELWORKS, MANCHESTER 17 


LONDON OFFICE: ST. ERMIN’S, CAXTON STREET, WESTMINSTER, S.W.1 


75 
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...on dry or dew moist surfaces—with a drying time of approximately 
one hour, Evoled can be overpainted with nearly all paints, including 
bitumen solutions, chlorinated rubber, and other paints containing 
searching solvents, after a period as short as 6-8 hours. Evoled has 
corrosion resisting properties typical of all good red lead primers. 


See us at the Corrosion Exhibition, Nov. 29th,—Dec. 2nd STAND No. 55 


A PRODUCT OF Ewo;) J OF STAFFORD 


Manufacturers of BITUGEL, EVODYNE and EVOTECT paints 


SEND FOR LITERATURE €VODE LTD., (PAINTS DIVISION) STAFFORD. Telephone: 224! (5 lines) 
London Office: 82 VICTORIA STREET, S.W.1. Telephone: ABBey 4622 (3 lines) 


% Are YOU using the EVODE PERSONAL SERVICE to DESIGNERS ? Write or phone our London Office for details 
Mew. 1878 








bed 2. 
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Smooth controlled acceleration 


High starting torque using squirrel 
cage motor 


Protection of motor, starter and driven machine 
during starting and stall conditions 


Starting and stall torques easily varied over wide 
range without internal adjustments 


Ease in fitting 
Simple and quick alignment 
Horizontal or vertical mounting 


Small distance between shaft ends 
allowing neater arrangement 
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Up 
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Standardized coupling and pulley drives 
can reduce your driving costs 





/ 






“  @ Delivery from stock for units to transmit up to 


ae | 
% [mw CY 100 h.p. at 1450 r.p.m. Other units available 
CY up to 700 h.p. at short notice. 





there is no doubt... 


the advanced design of 


CROFTS ‘‘FREE SPACE”’ 
HYDRAULIC GOUPLINGS 
AND DRIVES 


will give you all these advantages PLUS ! 
EVERY DRIVE IS GUARANTEED 


send for publication 460 for full technical details 
Write today, and let our technical staff solve your BRITISH & WORLD 
transmission problems PATENTS PENDING 





CROFTS (ENGINEERS) LIMITED 


THORNBURY BRADFORD 3 YORKSHIRE Telephone : 65251 (20 lines) 
Telegrams : ‘‘ Crofters Bradford Telex ’’ Telex 51186 
BRANCHES AT : Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 


London Manchester, Newcastle Northampton Nottingham Sheffield Stoke-on-T rent 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representation 
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...on dry or dew moist surfaces—with a drying time of approximately 
one hour, Evoled can be overpainted with nearly all paints, including 
bitumen solutions, chlorinated rubber, and other paints containing 
searching solvents, after a period as short as 6-8 hours. Evoled has 
corrosion resisting properties typical of all good red lead primers. 


See us at the Corrosion Exhibition, Nov. 29th,—Dec. 2nd STAND No. 55 


A PRODUCT OF evofy¥ OF STAFFORD 


Manufacturers of BITUGEL, EVODYNE and EVOTECT paints 


SEND FOR LITERATURE €VODE LTD., (PAINTS DIVISION) STAFFORD. Telephone: 2241 (5 lines) 
London Office: 82 VICTORIA STREET, S.W.1. Telephone: ABBey 4622 (3 lines) 


s« Are YOU using the EVODE PERSONAL SERVICE to DESIGNERS ? Write or phone our London Office for details 


Mew. IS7R 
























“s 
ooh 
“Ft 
mit 


‘ ’ hc 
AE BN NG f 








ENGINEERING 14 October 1960 [Supplement j 


Smooth controlled acceleration 


High starting torque using squirrel 
cage motor 


during starting and stall conditions 


range without internal adjustments 
Ease in fitting 


Simple and quick alignment 









Horizontal or vertical mounting 


Z 
7 é 


‘ ’ : 
Ml 


| Small distance between shaft ends 
allowing neater arrangement 





. 
Standardized coupling and pulley drives 
can reduce your driving costs 






./ 


oat \ 
¥: A, Delivery from stock for units to transmit up to 
- Oe i \ te 100 h.p. at 1450 r.p.m. Other units available 
; Y up to 700 h.p. at short notice. 

p 









there is no doubt... 


the advanced design of 


CROFTS ‘‘FREE SPACE’’ 
HYDRAULIC GOUPLINGS 
AND DRIVES 


will give you all these advantages PLUS ! 
EVERY DRIVE IS GUARANTEED 


send for publication 460 for full technical details 
Write today, and let our technical staff solve your BRITISH & WORLD 
transmission problems PATENTS PENDING 





CROFTS (ENGINEERS) LIMITED 


THORNBURY BRADFORD 3 YORKSHIRE Telephone : 65251 (20 lines) 
Telegrams : “‘ Crofters Bradford Telex "’ Telex 51186 
BRANCHES AT : Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 


London Manchester, Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representation 





Protection of motor, starter and driven machine 


Starting and stall torques easily varied over wide 
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TO OBTAIN A HIGH FINISH, blemish free on plastic sheeting, 








Control Rolls that have been ground within close tolerances 
must be used. Fescol have introduced NEW High Reflec- 
tivity which, applied to the Control Rolls of this Roller Take 
Off Unit, gives ‘mirror finish’ to plastics. The NEW Fescol 
High Reflectivity, manifold in application, is certain to 





have many uses in engineering. 
The High Reflectivity of these ‘Fescol’-ised Chromium Control Rolls pictured 
is shown by the mirrored reflection of the newspaper. 


For further details about this latest development, please write for leaflet EG 10 


GAC FESCOL LIMITED . NORTH RD - LONDON N7 


Branch Works at Port Glasgow, Huddersfield and Brownhills, Walsall 


SOLE LICENSEES FOR AUSTRALIA AND NEW ZEALAND: DE HAVILLAND AIRCRAFT PTY. LTD. MILPERRA RD. BANKSTOWN, N.S.W. 
TGA F62A 
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Opperman Gears Limited, 


NEWBURY, 


Berkshire. 








— 


OPPERMANS 
of NEWBURY 
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Sound to the core 


etree Pattern dniee iltnsrecameatesnaenae 


Modern steel-founding is a blend of crafts- 
manship, art and technology, all of which 
are applied in the Osborn foundries to 
produce castings ranging from a few pounds 
to several tons in weight. 


Castings in carbon and alloy steels are 
manufactured for many industries, including 
General Engineering, Mining, Quarrying, 
Oil Refining, Dredging, Chemical and 
Electrical Engineering. The Company’s 
reputation as steelmakers ensures that 
only the finest steels are used for these 
castings, which are sound throughout and 
of the ultimate standard of quality. 


Osborn castings are used in this Hayward Tyler— 
Byron Jackson six-stage ‘Multiplex’ pump. Inset 
illustrates core used for casting the upper half of 
casing. 





FINE STEELMAKERS « STEELFOUNDERS © ENGINEERS TOOLMAKERS 
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WCC «STRUCTURAL STEELWORK 








THE TOWER BLOCK 
HEIGHT ABOVE GROUND LEVEL 35! FT 
HEIGHT ABOVE BASEMENT LEVEL 387 FT 
TOTAL WEIGHT OF STEELWORK 6200 TONS 
TIME FOR COMPLETE ERECTION SO WEEKS 


Beis 


Bey 


by CLEVELAND 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON, ENGLAND 






BUILT FOR SHELL BUILDINGS LTD. ARCHITECTS: EASTON AND ROBERTSON. STRUCT" RAL CONSULTING ENGINEERS: SCOTT AND WILSON KIRKPATRICK AND PARTNERS. MAIN CONTRACTORS: S/R ROBERT McALPINE & SONS LTO. 
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Budenberg | 


BRONZE TUBE PRESSURE GAUGES 


from stock | 
We have a complete | LE 


range of gauges in 

stock, both 4 in. and 

6in. dial, from 

0-15 Ib/in.* to 

06-1000 Ib/in*; these are 

fitted in a brass case 

with back flange for 

surface mounting and 

with pressure con- 

nection screwed ¢ in. B.S.P. 

Also in our stock we have 

a big selection of other 

gauges to suit most 

industrial applications and a 
four-page stock folder, which gives 
full details, will gladly be sent on request. 


From the basic valve 

and pump unit through 

BUDENBURG GAUGE CO. LTD. BROADHEATH Wr. MANCHESTER | ; ; 
to complex industrial 


<u presses, Leeds 














Engineering and 
Hydraulic Co. Ltd. 
produce a range of 
equipment with 
applications in most 
industries. Intermediate 
and high pressure 
pumps, furnace 





pushers, flanging, 
double-acting, wheel 
and coil presses... 
these are to mention 
but a few of the 
specialised units con- 








}| structed in recent 
A SPRAY POND IS THE MOST ECONOMICAL | years for engineering 
MEANS OF COOLING WATER || applications. 


LOW INSTALLATION COST LOW PUMPING COST 
NO MAINTENANCE 


THE RANGE of L.E. H. 
Write for details:— DESIGNERS AND products is comprehen- 


TT MANUFACTURERS OF sively surveyes in thie 
LEDWARD & BECKE Lrp HYDRAULIC 30-page catalogue. 
PARLIAMENT MANSIONS, | | EQUIPMENT Please write for = SAM) / 


ABBEY ORCHARD ST., 
LONDON, S.W.1! 








your copy. 


Phone: ABBey 5429 
THE LEEDS ENGINEERING AND HYDRAULIC COMPANY LIMITED 


Sake eae a | | UNION CRANE WORKS, RODLEY, LEEDS. TEL: PUDSEY 2859. GRAMS: PUMPS, RODLEY 
14 
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MACHINE CUT 
GEARS 


We guarantee the teeth of all wheels cut 
by us to be correct, and all work is examined 
and checked before being despatched. Each 
gear wheel of a pair is run in correct 
relative position to the other in a special 
gear-testing machine. No perceptible back- 
lash is allowed in our gearing, and thus we 
can ensure very silent running. 








Our booklet “MACHINE CUT GEARS” 
contains much information of interest and use 
to engineers. A copy will be sent on request. 


z Sea SERIE LSS ITER ORS ML RESON, SEES OS 5 ECE EN Gee, SS Spelt ale sai aaah 





SPUR WHEELS - WORM GEARING - SPIRAL WHEELS 
BEVEL WHEELS . RACKS : FIBRE PINIONS 


The Abbot Engineering Co. Ltd. 


22 SMITHHILLS PAISLEY 
Telephone : PAISLEY 4272 Telegrams : ‘‘ ABBOT, PAISLEY” 


Fat A ADEN ARIAT Nt ERA IOS PY ae PEL gE NY ROTEL gn ena 











AN ASSOCIATED COMPANY OF BUTTERS BROS. & CO. LTD. 


. 
sinaaieataaiaitn eet ee LLL LLL LLL LLL LAA LD 
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THE ‘BRADFORD’ POWER CYLINDER 


- More Power to your elbow 
| with Bradford air or 
' hydraulic power cylinders 


Bradford Air Cylinders. In standard sizes from 

2in. to 20in. bore, with hand or remote control. 
} All-steel Hydraulic Cylinders. Standard sizes 
from I4in. to I2in. honed bores, to work at 
pressures from 200 Ibs. to 1,500 Ibs. per sq. in., 
with hydraulic fluid, oil or water. Supplied as 
required with bracket, clevis, trunnion or end 
cover mountings. 








~ 


REA ah WE Lye 


Settee 


Bradford Air or Hydraulic Cylinders can also be 
made to customers’ specification with any 
length of stroke. 


UNITED STATES METALLIC PACH 
SOHO WORKS, BRADFORD 8, YORKSHIRE 


Telegrams: ‘Metallic’, Bradford Branch Offices: London, Liverpool, Glasgow, 
Telephone: Bradford 41284-5 Manchester, Newcastle, Cardiff, Southampton, 
Hull, Swansea, and Bristol. 
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PERFORATED 
METALS 


any size or shape of hole | 
in all metals | 
accurate and durable 






















‘QUICKBINDE’ AND 
PERMANENT-BINDING CASES 





| Left: the improved ‘ Quickbinde”’, finished 

in dark green with washable covers. 
| Lettering blocked in silver. Takes one 
| volume of “ Engineering *’ editorial pages 


| or six issues complete with advertisements. 
Pages secured by three spring clips. Price 
| 18s. 6d. post paid. Pair of levers (for first 


binder only) 9d. extra. 






Accurate and clean perforations in the widest possible 
variety of metals and plastics. Write for descriptive 





| Right: the permanent-binding case for a 





volume of editorial pages. Finished dark 










fem literature and further particulars. 
~ green in washable durable material; 
e ESTABLISHED lettering, volume number and months, and 
| & € RY 3 a ee 1799 year blocked in silver. Prices: one case 
eos Telephone | 17s. 6d. post paid; supplying one case and 
N. GREENING AND SONS LT WARRINGTON 3240] 








BRITANNIA WORKS Telegroms binding your pages 52s. 6d. post paid. 


WARRINGTON + ENGLAND GREENINGS, WARRINGTON When ordering, please specify volume 
P.O. BOX 22 Telex No. 62/95 






number and dates. 











Orders and remittances to ‘ Engineering’ 
36 Bedford Street, London, W.C.2. 
(telephone : TEMple Bar 3663) 




























Any item on 14 DAYS’ APPROVAL | Ex-Govt. 3 in. & 4 in. MICROMETERS 45/- 


Ex-Govt. SMITHS REVOLUTION COUNTERS 
Fitted with two separate trip counters. 
Range 0-1,400 r.p.m. Dial diam. 4 in. 

Brand new 20/- 
The New BAKER TOOLROOM STEREOSCOPIC 
MICROSCOPE Full details on request £34 


| STROBOSCOPES £5 
| Mk. 1V MICROMETER CLINOMETER 


Accurate to about two minutes. Simple to 
adapt for tool room use. Post Free 27/6 


GERMAN DRAWING INSTRUMENT SETS 
Brand new in velvet lined case. £2.7.6 


Ex-M.0.S. ADJUSTABLE BENCH LAMPS 
Designed for the work bench. Complete 
with bulb. Wonderful value at 33/6 


p. & p. 1/6d. 


TIME AND MOTION STUDY STOP WATCHES 
Cost approx. £7. Offered at 55/-. Perfect. 


| CHARLES FRANK LTD. 6.082%... 
LIMITED DARTFORD | 67/75 SALTMARKET, GLASGOW. C.! : cae “6 


KENT ENGLAND | Britain's greatest sroche of —— used and Se Cosemmest Binoculars, Telescopes and all Optical and 
cientific Equipment. ind for illustrated catalogue. 
DARTFORD 3248 2 






COMPRESSORS 


for 
HIGH PRESSURES 


and 


SPECIAL GASES 


SEAGERS 
















































Ex-Govt. ANGLE MEASURING CLINOMETER 
} Invaluable for setting angles for milling, 
shaping and for jigs, etc. Post Free 55/- 






















































help him. He knows we were the first and are the AS 
Ag foremost manufacturers of colloidal graphite . 
and Mo8,. He knows of “Oildag” oO 4S 
Le colloidal graphite in oil and <> 
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‘4 well, yet almost certainly not well enough. He may 
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. F in’, heatin’ n’ coolin’ 
» or pumpin, heatin n° coolin 
i" ‘ This is PRIOR profitability in steam-raising: PRIOR OIL BURNERS 
af there Ss ho finer tackle than The Lumby “Royal British” boiler illustrated, | are available in ten sizes 
| to evaporate 647 Ibs. of steam per hour from and | from 50,000 to 4,000,000 
i as in this at 212°F. at a pressure of 25 Ibs. per square inch, | BTU’s/hr.—for use with 
| installation at J. 4 Rp \ | showed under test a sustained combustion light, 200 - 950 seconds 
‘ Wiebe Cees be 'S pret 5. iv | __ efficiency of 86.7% when fired bya PRIOR “SH” | + depending on 
se / ri P U ew ib : capacity. 
Sai tan ‘LPU M P S| 
Company Limited * 1/3 BRANDON ROAD, LONDON, N.7. 
Tel: North 2245/8 
50 WELLINGTON STREET, GLASGOW, C.2 
sl 2 Tel: Centra! 5323/4 
; Lie and at BIRMINGHAM, BRISTOL, CARDIFF, 
; SAUNDERS ALN Pe * et LIMITED STOKERS LTD. , 
————— —_———— LEEDS, LEICESTER, LIVERPOOL, NEWCASTLE 
: DRAYTON STREET, WOLVERHAMPTON. — Telephone: 25531 MANUPACTURERS OF OIL BURNERS AND VNOERPEES OT ORT 6 


A V.I1.P. certainly, not present in person 

but very much in spirit. A man whom the 

other three have probably never met and 

may not even know. A man who is mostly 

out of sight but never, never out of mind. 

THEY are the Acheson heads of Sales, 
Production and Research. HE is a customer 

— you, perhaps — and at this conference the 

man of the moment. He knows us well, otherwise 


he would not be present (spiritually). He knows us 


not realise how much more we are prepared to do to 


“Aquadag” colloidal graphite 

in water. But does he know about 

the scores of other Acheson dispersions, of silver, lead and boron, 
for instance, or vermiculite, glass and mica? Does he know that we have 
tailor-made, to the most stringent specifications, special dispersions 

for the UKAEA, Government and Service departments, and many 
world-famous industrial concerns? If he does know these things 

we apologise for this reminder. If he doesn’t, we’ll leave one final A C jal e S O n & '¢) 1] 0 1 d Ss 
point with him: there’s more in the Acheson service than 
meets the (regular or potential) customer's eye. Naturally 
we would be delighted to tell him about it. 


* Oildag” and “* Aquadag”’ are registered trade marks. 





LIMITED 
(a subsidiary of Acheson Industries ( Exrope) Limited ) 
P.O. BOX 12 - PRINCE ROCK - PLYMOUTH - DEVON 


Alm Acheson Colloids Company, Port Hsron, Michigan, U.S.A. and Acheson Colloiden N,V. Schumda (Gr.) Netherlands 
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Here is a Machine Vice with built-in precision. As 
its name implies, it actually grips the work hard 
down onto its table or parallels. An accurate set-up 


in seconds. 


The illustrations show the boring of a location pin hole 
in a fuel pump assembly fixture at the premises of 
Messrs. AC-Delco. Liverpool, by whose courtesy the 


photographs are reproduced. 


THE DORMER 


WW) 


MACHINE VICE 





*K BUWL7 AS A MACHINE FOOL —POR EFF ORTLESE FPICECISIOW 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 
SHEFFIELD ENGLAND 
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BOLTS, NUTS, SPECIAL FASTENINGS 


WILEY Wake 


a boll for ct! 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too—ask them 











—— 
a 
oe 


JAMES WILEY & SONS LTD., DARLASTON | 
Telephone : James Bridge 2692 
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TUBE BENDING MACHINERY 





fammrmeers oe 


% Heavy duty motorised Mandrel Bender, Type MSA6, with robust 
all mechanical drive. 

% Produces full bore bends, free from wrinkling, cold and unfilled 
on standard or short radii. 





% Easily set up for both left-hand and right-hand bending. 

% Variable speed gear-box provides correct bending speed according 
to size and class of tube. 

% Bends up to 64in. dia. mild and stainless steel tube, 6in. bore gas, 
steam and hydraulic tube and 8}in. dia. non-ferrous tube. 


HILMOR LTD. (Sales and Service) 
CAXTON WAY, STEVENAGE, HERTS. 























Diese! Mechanical 

Wheel arrangement 0-6-0 

Dorman 6QA diese! engine 208 H.P. at 1,300 r.p.m. 
Weight 33.5 tons 

Starting Tractive Effort 17,860 ibs, 


Right on the rails with 


BAGNALL 


Bagnall are always on the rails right from the design 






stage — when it comes to locomotives: mostly diesel. 
They plan them, design them, build them. and power 
them with any first class diesel engine — Dorman, for 
example. And they’re the best, here and throughout 


the world. 


W. G. BAGNALL Ltd., Stafford, England. 


Telephone: Stafford 321/2 Grams & Cables: Bagnall Stafford, England. 
London Office: | Hay Hill, W.1. 


Diesel Hydraulic 

Wheel arrangement 0-6-0 

Dorman 6QAT diesel engine 342 H.P. at 1800 r.p.m 
Weight 48 tons 

Startire Trective Effort 32,300 Ibs, 
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* No larger than the average 
cuff- link 











j—.78” — 


ACTUAL SIZE 





% New mechanism has mechanical life 
of at least 10 million operations 
The New : 


B lJ ae F SS * Three types of solder terminals available 








+ Comprehensive range of auxiliary actuators 





BURGESS PRODUCTS COMPANY LTD, MICRO SWITCH DIVISION, DUKES WAY, TEAM VALLEY, GATESHEAD 11 
Telephone: Low Fell 75322. Telex: 53-229 London Office: 127 Victoria Street, SW1. Telephone: TATe Gallery 0251 Telex: 25601 


Printed by HARRISON & SONS, LTD., by Appointment to H M. The Queen, 


Printers, London, England. Published by ENGINEERING LTD., at 6 Bedford Street, London, W.C2 
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No. 1 Horizontal 
Contact Starter 


No. 2 Horizontal 
Contact Starter 


Brookhirst igranic 
Vertical Contact 
Starter 





Leett. 
















By design... 
By test... 


Vertical Gontacts are 





PERCENT GAIN IN CONTACT 
RESISTANCE DUE TO DUST 








Oo 100% 200% 300% 


A Brookhirst Igranic motor starter with vertical contacts 
was tested in a standard dust chamber along with two 
starters with horizontal contacts. 


The Brookhirst Igranic vertical contact starter alone 
showed no increase in contact resistance due to dust 
deposits, because dust cannot collect on vertical surfaces. 
Increased contact resistance through dust leads to 
heating, pitting, wear and failure. 


Vertical DUST-SAFE contacts are Brookhirst Igranic 
standard. 


M Makers of Britain's widest range of electrical control and associated equipment. 


METAL INDUSTRIES GROUP 


BROOKHIRST IGRANIC 


Sales Headquarters: BEDFORD WORKS - BEDFORD - Works at BEDFORD and CHESTER 


Area Offices: BIRMINGHAM, BRISTOL, CARDIFF, EAST ANGLIA, GLASGOW, LEEDS, LONDON 
MANCHESTER, MID-SOUTHERN, NEWCASTLE, NOTTINGHAM, SHEFFIELD, BELFAST 





400% 







Bi.24 








Wrapper page viii 














ED encincenine 


it’s his 


future... 





..in all ways. Today, computer controlled machine 


tools—what of tomorrow? He will grow up with 

Mr. Therm, for each advance in production techniques 
will be helped by the unceasing research of the Gas 
Industry into gas utilisation. Through the twelve 

Area Gas Boards, the Gas Industry offers an unrivalled 
free technical advisory service on fuel to the many 
trades and industries which it serves. 

Write or ‘phone your problem to your Gas Board NOW 


ISSUED BY THE GAS COUNCIL 


14 October 1960 





